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(54) info dicstes in e-ratiors according to the webb&mg of a 

track and snformatiorj recording and reproducing apparatus 



(57) An opticas disk includes groove tracks 
£270.272} consisting of a plurality of grooves mutually 
space apart by a fixe i id tracks (271 ,273) 

■cortsistihg of the areas between the groove tracks, 
wherein the period of wobbling waveforms of the bor- 
ders '14 ; i 5) between the groove tracks and the land 



ns int or each border, but the wobbtnp 
waveforms of the opposite portions of the borders 
across the track are shifted in phase by a predetermined 
phase difference. Information is detected by usingapre- 
dstsm nedrs o v tatiO( ^d he 

changes in said phase shift. 
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Description 

[0001] The present invention relates to an information 
recording medium for optically recording or reproducing 
information!, and an information recording and reproduc- 
ing sppa - < > ^'dwtv'v.f'^ ,in 
on the inform - • eo urn 
[0002] Optical disks isre known, such as compact 
disks and -is-,, disks, which optically record 
i - mien ) hanger n the reflectance facte or 
whangs j n " 3 effected light, 

for example A track 261 is formed in a spiral fore; on 
the surface of an optical disk as shown in Fig. 28: Along 
this track on the optical disk, Information marks caused 
by the changes In the reflectance factor or the changes 
n the poiarUs action e reflects e 

formed to record information on s surface of an optical 
disk 260. 

[00031 A circuit of the track 261 is divided into an In- 
according to a predetermined disk forma! into a plurality 
of areas, on each of which user date and control Infor- 
mation for use in recording or reproducing user data Is 
eco tied ' 'f - tors 

[0004] As an example of disk formats, the format of a 
rewritable magnstooptical disk 1 30 mm in diameter and 
with a recordrngcapneity of 1 3 GB, standardized by ISO 
1 to nat c ial en) w I be de- 

scribed with reference fo Fig 25 In Fig. 25, the numbers 
given below the Information areas denote the numbers: 
of bytes of the related items of information. 
[0005] The capacity fc m >k k ; cc?) 282. is 1410 
bytes One block includes at its leading and a Preformat- 
ted header segment 250 of 63 byres. In tee format of 
Fig, 2 orrnat the prod: a So? 250 is 

recorded with information marks consisting of prepits 
formed ? o f 1 

information order than that in She prefonmattea header 
segment 250 is not preformatted, but is recorded with 
rewritable information marks. 
[8086} The preformatted header segment 250 in- 
1 . cdmfor- 
mation to indicate c leading end or this block, a VnO 
segment 25?, an address mark segment {AM; 258, an 
address nferm s rm^ ! "- 

menf 257. The address Information segment (10) 258 
has recorded therein info - . - licate the location 
of this block 252 o - f o 2 ^ s i c 

ciockng function to generate a clock signal from lis own 
Information during reproduction. The v :; -o segment 25? 
has recorded therein information m designate a specific 
frequency for puTin when gener'aling a dock signal for 
te address snft N - ie \M segment 

258 has recorded therein information to indicate that 
the a is an add D 25<3 - the 

subsequent segment. In eacn - - m header, a 
VFO segment 257, an AM segment 26fd ; and an address 
information segmental are arranged twice in succes- 



sion, and the PA segment 257 is provided to adjust the 
length of the ihformat an de area c ;ha 

Preformatted header segment 250 
[0007] Behind the preformatted header segment 250, 

s anALFC > t251 s provided. The ALPC- 

GAPS segment 251 ir as AC - i nent 285 to 
show whether or not data has been recorded in a data 
field 254, an ALPC segment 256 for recording informa- 
tion to control the power o f fee laser in recording, and 

« GAP segments 264 js buff > sod x wee 

she segments. 

[0008] Following this, a data field 254 tor recording 
us« data s provide i 254 also tas a self- 

clock tg unci - Be o 2 k c ss - 

«' meet 252 bSOaroc o\ aed nt.he 

VFO segment 282 a spec r - - oy Is jcc dcof-' 1 
pull-in for generatir - k samai in synchronism with 
data when reproducing data from the data field 254. In 
the SYNC segment 253, information about liming fores- 
ee modulating information during reproduction is recorded. 
[OOOSj In the data field 254, RESYNC segments 268 

i egn j 7 an tern ate ly provided. T 
RESYMC sogme . . o re-attain syn- 

chronism when loss of synchronism occurs between da- 
25 ta and clock durir > on Cata2S7 

consists of information 1040 bytes long, which includes 
user data of 1 024 bytes, a CRC segment to check if user 
data is read correctly and a DMP segment to show 
where error data Is when error data occurs; due to cor- 
se ruption of data, and PCC cedes of 1 30 bytes added to 
correct the error data. Whan recording, two bytes of RE- 
SYNC 268 are added for every 30 bytes of data 267. 
100103 to the rear of the data field 254, a buffer seg- 
ment 255 Is provided. The clock for recording informe- 
rs lion has a fixed frequency, and therefore when a varia- 
tion occurs in the rotating speed of the motor to drive 
the optical disk or when the center of the track 261 de- 
viates from the center of rotation, the linear velocity of 
the laser beam for writing on too track 261 varies, but 
«> the buffer 255 absorbs this venation. 

[0011] in the conventional format standardized by- 
ISO, in one block 282 of 1410 bytes, the user data ca- 
pacity at which the user can record data is 1024 bytes 
in the data field 254. Tneroiore, 1 recording efficiency 
-fs of user data ;S 1024/1410, namely. 72.6%. The remain- 
ing 27 4 % is accounted for fay the address information 
segment 259 and control signals of VFO segments 257, 
252, when reproducing so that the recording efficiency 
of user data is not so high. 
so [00121 For this reason, to improve the recording effi- 
iency of user d ( ' - - ees a t 

nigue by which the track is made to fluctuate with minute 
waves, and address Information of fee track Is recorded 
by the variation ot tno free ,'ss Specifi- 
cs caiiy, the track is formed dunng the manufacture of the 
optica disf s r - f > k Is made f 

fluctuate mmuteiy (by wobbling) In the width direction of 
the track, the frequency of this wobbling is vaned along 
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the iongitudinai direction of -ho track, fey which the ad- 
dress information o? the track is represented. Since the 
address information is ^corded by toe wobbling of the 
track, it is not necessary to record the address informa- 
tion with tine information marks, and accordingly the ar- a 
safe ecordlng ise data vv o marks 

can be increased. Thus, the recording efficiency of user 
j - meed 

[801 Sj However, the above technique in JP-A- 
49-103615 is unable to ess a track width smaller than '0 
the diameter o? the beam spot of the iaser beam n re- 
production. The season for this is thai if the track width 
is narrower than the beam spot, the leakage of informa- 

reproduce information correctly. is 
[0014] in literature titled mtormrmonai Symposium en 
Optical Memory 18S5 JiSOM '95) TECHNICAL DIGEST 
Fr-D4 "A NEWDISC FOB LAND/GROOVE RECORD- 
ING ON AN MSB DISC, a land/groove track structure 
was proposed in which, as shown in Fig. 1, grooves 3 

re formed n > fc <e 

surfac- ' 1 a! disk, and wt se groove 
are used as tracks, Sands- 2 between the grooves 3 are 
aiso used as tracks, in this structure, since the tracks 
on the lands 2 are adjacent to the tracks in the grooves z& 
3. there is a level difference corresponding to the depth 
h between the adjacent tracks. Therefore, as shown in 
Rg. 1, the diameter of the reproducing beam spot 1 of 
the laser beam is larger than the track width in the re- 
production process, and also when the reproducing 30 
beam spot 1 extends over the adjacent tracks on both 
sides of the track from which data Is reproduced, with 
he p she - e adjacent tracks 

a ph sr. f corns id he difference In the 
he h o t c i ook- ^ - k n - ;J5 
the leakage of information from the adjacent tracks. 

beam spot diameter, so that the track density can be 

other technique was revealed in which the horde-" be- -m 

sod > made to '-Aodble, 

and address information is recorded with the wobbling 
frequency. Also, a structure was proposed in which the 
track width is smaller than the reproducing beam seer, 
and -here are always two borders between the land 2 <*s 
and the groove 3 within the reproducing beam spot t 
and therefore address information is represented by 

WCfobi r 5 ' v Porc'StS 

[0015] However, in the structure in that literature as 
shown in Fig. i . smce the pari wobbles is the border so 
oca's er he bring motion 

hs sre ^ i toe Sand side and 

s ic side. Therefore, no! ci y whs i 

the center of the reproducing beam spot 1 is located on 
the -and side 2 but also when the beam spot Is located ss 
on the groove side, the wobbling motion of the same 
border is detected, and accordingly address information 
specified by the wobbling frequency is produced. 



Hence, it is impes - odec > ha address Infor- 
mation 'epror- - 5 the reproduc- 
ing beam spot 1 is on the track of the land side 2 or on 

tor seme s 
tracking servo fails to keep track and the reproducing 
beam spot shifts to the adjacent track, this cannot be 
detected from address Information, with the result that 
£ a p ty i j of i idjacerrt 

track is reproduced and recorded by mistake 
[0018] A first object of the present invention is to pro- 
vide an i f e ma > rn which s es k 
dress inforrnaiic n such t. h< Ton-nation car; 
be securely recorded or reproduced on she target track, 

3" invention sto 

E vide a eprods, pata-us for rea 

lag information from such an information recording me- 
dium in this patent application. 
[0018] Tr„ p in s fc accomplish the 

first object by providing an Information recording medi- 
um as shown below, that is 

an information recording medium comprising: 

a substrate; 

a plurality of tracks formed on said substrate, said 
plurality of tracks including a plurality of groove 
tracks consisting of a plurality of grooves formed 
mutually spaced apart by a fixed space, and a plu- 
raryof a'-e acks mmr-aa m -<■ „ . -v ij 
cent groove tracks, 

wherein said grooves are so formed as to represent 

infomiatior i of borders woi 

bting between said groove tracks and said land 
tracks, wherein the period of the wobbling wave- 
forms of said borders Is fixed, and wherein the phas- 
es of the wobbling waveforms of said borders are 
such that the waveforms of the opposing portions 
of the adjacent borders facing each other across 

t 3 i react 

[0015] The present invention aims to accomplish the 
second o >mt" m 5 " - r -I m n p'ooum"g 
apparatus as shown below, that is: 

an information reproducing apparatus comprising' 

irtrtt'^rm; m_ < ■> I'vo^'r 
ediun c ^ > i i corded by 

wobbling said borders on both sides of a track with 

different phases; 

a beam Irradiating portion for irradiating a beam 
spot on sa ecordingme 
diam; 

a phofedeteefo re- i ted beam of 

said beam spot from s e , jme 

diumj 

detection means for detecting a composite wave- 
form including waveforms on said borders on both 
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sides from the - ssty of said phc 

todetector; 

reference signal generating means for generating 
two eference ctivei> synchro zed 

with tne phases o? the wobbling of said borders on s 
both sides, and 

s 1 arafely re 
producing Information of the wobbling waveform of 
said borders on both Side; by mi ttipiy ng said com- 
posite waveform by said two reference s:g;mes re- m 
spectiveiy. 

in she drawings 

, 1 is an explanatory diagram showing the track as 
" .. \ k c 1 " r c v o conven- 

tional optica: disk: 

Fig 2 is an ex « gi am showing the wob 
bhng waveforms of the borders of tracks 270, etc. 
of the optical disk according to a first embodiment 20 
of the present invention; 
fig. " <? v ^ ai ,\' < 

biing waveforms of the borders of tracks 270, etc. 

o, ' -edsmem 
of the prose--; invention; 25 
Fig A is an explanatory diagram showing the princi- 
ple of reproducing address information from the 
webbitng waveforms of the borders of the tracks 
278, etc. of the optical disk of the first embodiment 
of the present invention, 30 
Fig 5A s an explanatory diagnan 
the sirootore of the ;ecordmg and reproducing ap- 
paratus for recordmg or reproducing information on 
the opticas disk according to die first embodiment of 
the present invention ; 35 
k dete i ed strue- 

r 8i i ^g r , ii < ,r . 

ment of The beam spot on an original disk of an op- 
tical disk according to a second embodiment of the 40 
present invention when exposing the original disk: 
to fight; 

Fig. 7 A is a bowing an ex 

ample of the scape of toe sync area IS on the op- 
tical disk according to the first embodiment of the 45 
present invention; 

I ij , 8 is r ^ s an ex- 

ample of the shape of the sync area 12 on the op- 
tical disk according to she first embodiment of the- 
present invention: so 
Fig. 70 s an es winy an ex- 

ample of the shape of the sync area 12 on the op- 
tica! disk according to the first embodiment of the 
present invention; 

Fig. 8 is a block diagram of a light exposure system, ss 
for producing a g - ties! disk ac- 

cording to , t of the present 

Invention ; 



Fig. SA Is able \ - ■< - ^€ v a ec struc- 
ture of the address recording controi circuit 73 of 
the expssyrs system of Fig; 8: 
Fig. S3 is a block .. agr >. n sh< »v n - a 5« • nssod struc- 
ture of thex ii 1 sf Rg. 9A; 
Fig. 10 is an - x <* ; w« v« 
forms of signals used in the circuits related to Figs. 
3 and 9; 
Rg. 11 A is 

torn for repredu o on the op 

hcai disk according to a third embodiment of the 
present invention: 

rig, 11 3 is a block diagram showing a detailed 
st ucfL c of he synch onous s g 
Fig. 11 At 

Fig. 12 is a block diagram showing a mors detailed 
circuit structure of a part of the circuit of Fig. 11A; 
Fig. 13 is ah explanatory diagram showing wave- 
forms of signals used in the circuit of fig. 1 5A; 
Fig. 14Alsa j agrat showing a mod 

elation rule used in the method of recording or re- 
producing address information on the optical disk 
according to a Touch cm; bedim eat of the present In- 
vention; 

Fig. 143 is an explanatory diagram for explaining 
Pit combinations on the track borders, used in the 
recording or reproducing method of Rg. 14A; 
Rg. ISA is a block diagram showing a circuit struc- 
ture for reproducing address Information on the op- 
tical disk in the rec or 5 1 g o >- 
Rg. 14; 

Fig. 5S s a block die jtam s 

structure of the synchronous signal generato'r4i of 

Rg. ISA; 

Rg. 18 is a block diagram showing a mere detailed 
structure of a part of the circuit of Fig 15A; 
Rg. 17Aisaru - i an owing a moc 

elatlori rule used in the method of recording or re- 
producing ad< s info hen on the optical disk 
according to a fifth embodiment of the present in- 
vention; 

Fig. 178 s r i owing exam- 

;W i \ - ' - Aim. mc m a 

ed by th© re ne - x c Fie 

17A; 

Fig. 1 SA is an explanatory diagram snowing en ex- 
ample In which timing data 1800 Is Included in ad- 
dress nfomm-cwf t ^ ^ ^rmvm 
Figs. 17A : 17B; 

ig. 1 8B is an e wing an ex 

ample in which timing-data 1S00 is included in ari- 
dress ifot i« r : shown In 

Figs. 17A, 1713; 

Fig, 'Sis J r - t Hag swine 

ample of address information recorded by the re- 
cording or reproducing method of Figs. 14A, 148; 
Fig. 20 is a biock diagram showing a circuit structure 
for detecting a ack shift si ; detection sig- 
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ns! of address information on trie optical disk ac- 
cording to a sixth embodiment of the present inven- 
tion; 

Fig. 21 is a - -wing wave- 

forms osg 3 circuit in Fig. 20 

Fig 22 s 1 - 

relationship between the beam spot and the track 

a A " r> cvpOS ' 5 

system in Fig, 9A. and showing on an enlarged 
scale t egro armatK 1 recorc 

ing medium (disk) so the present invention; 
Fig. 23 is an sxf orv - * ng he area 
scanned by the be;; -a spot when reading one bit on 
the track 272 of Ihe optical disk In Fig, 3; 
Fig. 24.4 to 24 H are explanatory diagrams showing 
waveforms of signals when demodulating address 
information using the circuit oi Fig. 5A 
Fig 2d s ■; a 3 w j an ex- 

ample oi ISO format of ihe conventional magne- 
ioophcai disk: 

Fig. 26 is an explanatory diagram showing a rela- 
t ^sfu ..'A N- -ks ■= c v»i> the 
conventional optical disk: 

Fig. 27 is an explanatory diagram showing the in- 
formation mark at iwobi gv w( - to ottne bor- 
ders of tracks on the optica} disk according to the 
first embodiment of ths present invention; 
Fig. 28 ;s an explanatory diagram showing the 
structure of the optica! system of the optica! head 
1292 of the optics! disk recording and reproducing 
apparatus according to Ihe first embtiimeni of the 
present invention; and 

Fig. 29 is a block diagram showing the structure of 
the whole opticas disk recording and reproducing 
apparatus according to the first embodiment of the 
present invention. 

[QO20J A first embodiment of the present invention will 
be described. 

[8021 J To begin with, an optical disk according to the 
first embodiment of the present invention will be de- 
scribed. 

[0022]. As shewn in Figs. 2 and 27, an optica! disk 4 
'v to the first embodiment s formed as m optica 
disk of trie land/groove track structure which uses 
grooves 270, 272, etc and lands 269. 271 , 273. etc. as 
ihe ! racks formed mutually spaced a fixed distance apart 
i a sp < act to the center of the \ As 

shown in c lg. 2, one circuit of the track 270, for example, 
j rtfce 0; b oks 11 sndeac 
biock 1 3 x d n - a 12, a 

data area 18, and a CRC area i 7 The plocKs li may 
be provided by a generally well-known method. For ex- 
ample., the CAV (Constant Angular Velocity) method 
may ce used in which the number of blocks 11 per circuit 
of the track is the same from the innermost track to the 
oute^^'tt^.<rf^optt'«fefe4. odh8 M-CAV (Mod- 
v h I c h the 0 jr. 



4 is divided into some zones In the radial direction, and 
the same m 0 r clocks 1 1 are in each c»cu t of me 
tracks in the same zone, and ths number cf blocks it 
per circuit of the track is greater for outer zones and 
smaller fot inner zones. 

0023! Da t a s show j 2 7 

is recorded with Information marks formed along the 
track 270, etc Address information 12 on the tracks 270, 
etc, is recorded by wobbling the borders of ths backs 
270, etc, cf the data area 16, Therefore, data using in- 
formation marks 274 and ths address information 1 3 us- 
ing wobbling of the border of the track are recorded si- 
multaneously In the same area. 
[0024] Meanwhile, the information marks 274 of the 
optica d t * odtmant are 

formed by heating ths recording film It of ths optical 

r k 4 iw co mens ng the laser b 
the optical -• as oesccbed later, and the information 
mark d 1 >, ■■ r a i - 1 
surrounding area. However, the optica; disk 4 according 
to ths present invention is not limited to ihe type in which 
the Information marks 274 are formed as thermally 
forme 0 ! 

that of the surrounding area. Optica} disks may be Used 
which apply other kinds of Information marks, such as 
a mark whose direction of polarization differs from that 
cf the surrounding area, or a mark formed by other meth- 
ods. 

[0025] The sync area 1 2 is used to generate a refer- 
ence signal and a clock signal used whsn reading data 
in the address information 13 and the data area IS. The 

CRC area 17 has recorded therein information used to 
check whethe j/ I nss .nferma- 

tien is the same as in the CPC segment usee in the con- 
ventions! format in Fig. 25. information in the CRC area 
1 7 is recorded with the information marks 274. Note that 
In the first embodiment, also in the CRC area 17, like in 
he sync are 2 matt on 13 is recorded by 

wobbling the borders 14, 15 of the tracks 270, etc. 
[002S] in the first embodiment, address Information 
13 is recordec video - ivob s onrss <s 

show Fig 7, w n are gene edby wot 
borders U, 15 of the tracks 270, etc. of the data area 

liferent wobbling 
as shewn In Fig 27 1 r 3 ir licate 

where the borders 14.15 ate located on the optical disk 
4, Tlierefore, even if there is only one groove track 270, 
the wobbling waveform differs between the border 14 
the inner circumference side and the border 15 at the 
outer circumference side of the groove track 270. 
100271 Specifically, as shewn in Fig. 3, the borders 14, 
■5 of ihe tracks 270, etc. are partitioned, and each sub- 
division is denoted as one bit. and data "0" or data "1" 
are ssented by the 

while, ths number of bits in each biock is fixed regard- 
less of whether the black is located at ths track on the 
inner circumference side or at the track on the outer cir- 
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cumferencs side. The number of periods of thswobtsfing 
waveforms should be decided so that a Redetermined 
number of waves are included In saeh bit area (five pe- 
riods in Fig. 3). The phase ofthe wobbling wavefomis 
should be decided so that in a given bit, ths wobbling 
waveform - 1 data '0 V s ••<- atiort period with 

h v l; q , * 1 b * > os ><av c ir s 

are 1 80 c - g e - other (a phase : 

d "e^e-ce o f ' . e phase of the 

wobbling waveform en the border 14 on the inner cir- 
cumference side of the groove track 270 or 272 should 
invariably be set to iag or lead by on that of the wobbii ng 
waveform on the border 15 on the opposite, outer cir- 
cumference side of the Track, by 90 degrees, m other 
i>\ a 1 tr v hogonai re 

iationship, As the phases are set as described above, 
even seen iron; the land track 271 , the wobbling wave- 
form on the bet n'erence § 1e 
iag > . e a< , m on the 
border 14 on the opposite, outer circumference side by 
90 degrees in phase in other words, those waveforms 
have an orthogonal relationship. Because the adjacent 

bits represent de mer t p s of data because the items 

of the wobbling waveforms are set for each bit, when 
the adjacent bits represent different data, that is, when 
the adjacent bPs represent "1" "0" or "0" "1", the wob- 
bling waveform seise >us cr i 1 c order over the 
two bits. 

{S028J Fig. 2 shows trie wobbling waveforms of the 
borders 14, 15 of the tracks £70, etc. in Fig. 3. the tracks 
270,27;, and 272 are drawn In straight lines for the sake 
of convenience, and they are concentric on an actual 
optical disk 4. As shown in Fig, 3, on the groove track 
270, data "011 " is represented on the border 14 on the 
innerdfoomference side, and data B 1 01" Is represented 
on ths border 15 on the outer circumference side sy 
•wobbling waveforms. Data *11 0* is represented by wob- 
bilng of the boreler on the inner circumference side of 
the groove track 872, while data "1 11 " is represented on 
ths outer Circumference side. 
[002S; As has - ording dt f T>rer : 

items of address Information 13 on the track, which in* 
dicate the res t 1 1 ^ets "a t$on 

t k 1 " 1 n w 

information 12 of the borders 14.15 on both sides of the 
track when reproducing the information marks 274. Tor 
example, by moving the reproducing beam spot 1 along 
the groove track J or t c r > on the groove 
(rack 270, it is possible to react address information 
°0.ir from the b - c o 'cumferences^de 

and*i0 jorder 1 5 on the out* umfetenct 

side slmultane j by the ^'c me on ma \s 

274. By a combination of -01 1* and "101", it can be con- 
firmed that the track irradiated by the reproducing beam 
spot 1 is the groove track 270 If the tracking servo 
should fall to keep track and it becomes obscure which 
track the reproducing beam spot 1 is irradiating, bet so 
long as address Information 13 which is detected is a 



combsnatson of ' 1 C 1 ' and 1 0 {tea 

c jbi 1 mem- i tract 

271 . Thus, It Is easy to decide which the beam spot 1 is 
irradiating, the groove track, such as 270 or the (and 
$ track, such as 271 . 

[0030] Meanwhile, the wobbling waveforms are 
formed by fom 

that the borders or ih-s grooves assume wobbling wave- 
forms, This wis: be described later. Though Fig. 3 shows 
that there are waveforms of five periods in one bit, the 
number of periods is net limited to five, but may be any 

[0031] For an actual structure of the sync area 12, any 

re Fig, 7A shows a structure havrng optically 'identifiable 
marks 51, 52, 53 and 54, in this case, in the sync area 
12, grooves, such as tracks 270, 272, are not formed in 
the sync area 1 2, and the sync area 1 2 Is flush with the 
surface of land tracks, such as 271 , The marks, such as 

so 51 , are pits formed on the s e rted si 

multaneously in the process of forming grooves for 
groove tracks 270. 272 during the manufacture of fhs 
optica! disk 4. Those marks 51 , 52, 53 and 54 are ar- 
ranged close to the borders 1 4,1 5 of ths tracks, 270 etc. , 

25 and are s ^arec b ' t s i c v « ^ ^ 

sync area 12 o f, m 2 s larks SS 

53, while the sync area IS of the groove track 272 has 
the marks 53, 54, The space in the track-lengthwise di- 
rection of two marks, such as 5 1 , 52 etc. in the sync area 

so is is formed so as to bo synchronous with the wobbling 
waveforms of the address signal Therefore, by dividing 
x frepuenoy of a signal obtained from the space be- 
tween the marks, such as 51 , of the sync area 12, a ref- 
erence signal synchronous with the wobbling waveform 

sr can be generated, in addition, two marks, such as 51, 
52 are arranged not in the center of the track 2:70 etc. 
but in the vicinity of die border 1 4, 1 5 so thai those marks 
wobble to the left and right wit - ct the center of 
thetracl l srefore, by usin known sam- 

& pling-servo method in order to find a level difference be- 
tween the marks 51 and 52, a shift ot the reproducing 
beam spot 1 from the track center can be known. Thus, 
according to a signal from the sync area 1 2, P is possible 
to correct the shirt of address information '3 from the 

4« track. 

|803g] Tbesync areas 12 of structures In Figs. 713 and 
C have groove tracks 270, 272 formed therein to repre- 
sent sync signals by the wobbii eg waveforms at foe bor- 
ders 14, 1 5 of the tracks, such as 270. In the sync area 

so 12 m fig. 78, the border 14 cn the Inns-' circumference 
y , i on the ter circumference side 
of the groove track 270 etc nave wobbling waveforms 
of the same pehod and phas 7 e robbling waveforms 
n he sync s i A , nee amplitude 

55 f-an that i i ^ % u 

waveforms in the sync -Z car tr- 
ie this structure, regardless of where the reproducing 
beam spot 1 is jrras I s tn 770 2 n 
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or the land track 271, or the intermediate regions, the 
syne ares 1 2 can be detected by detecting a region hav- 

ru if c »-v b favefc j -\ N sa n the 

structure in Fig. 78, the sync area 12 has .a length for 
five periods equal to the length of other areas. In the s 
structure in Fig. ?C, in order to increase the proportion 
of the data area 13 in the block 11 by decreasing hie 

i < i 1 £ 1 mea 12 a eforn 
ft 1 , 2 - r t as c of 

this, have a larger amplitude than in Fig. 78. W 
[0033] Referring to Pig. 4, description will be made of 
tne pr , i < ^ aim-ess <r f v 

t. -it (_ 3 ^ ; , ,y i 

present invention To make it easy to understand the « 
principle of the method of defecting address information 
according to the present invention, description will be 
made with reference to the waveforms in Fig. 4 which 
schematically represents signal waveforms. As shown 
in Fig. 5A, the reproducing beam spot is moved along a so 

ocx. 2,'" f or example, and 
a c { ee so , - , wo reieee de- 

tector 33, whose light receiving face is split in halt. As a 
s "> o t ' j-ce detector 33, 

r o dot wor naicbta - ca 

the left and nght light receiving faces at the delecter 33 
is & compos , waveform resulting from algebraically 
adding together a signal 415 or 416 representing the 
wobbling waveform of ids border 15 on the innerclrcem- 
fsfenca side of the fanb track 271 and a signal 417 or. M 
41 S representing the wobbling waveform of the border 
14ontm> - \ c - ^ < < >?i, The 

signals 415 and 416 respectively correspond to fhs 
waveforms representing "0" and "V on the border 15 on 
the inner circumference side. Therefore, the signals 41 5 35 
and 415 are 1 80 degrees oat of phase with each other 

S'ic\a it'"r s v WoVC 

418 are 1 SO degrees cat of phase wifti eacn other. Be- 40 
cause the » - sf - be 5 on the 

n^ -i" Jiewith 
the wobbling waveform of the border 14 on the outer 
circumference side m other words, because She two 
waveforms are formed so as to be orthogonal to each 4$ 
other, the signals 417. 418 are orthogonal to the signaie 
415,416. 

{0034] According to the present invention, synchro- 

■ . i i icri cferoeo 
signal 420 for use in detecting signals 41 5, 4 1 8 of wob- so 
bllng waveforms en the oortier on the Inner circumfen- 
once side of the track, and a reference signal 421 for 
use in detecting signals 417.418 of woobiing waveforms 
on the border on the outer circumference side of the 
track. The reference signals 420. 42; are orthogonal to ss 
each other Sy using a fact that the signals 41 7. 41S on 
the outer circumference side are orthogonal to the sig- 
nals 41 S. 41 8 of wobbling waveforms on the border or, 



inner circumference side, the signals 415, 418 of wob- 
bling waveforms on the border on the Inner circumfer- 
ence side and the signals 41 7, 413 of wobbling wave- 
forms on the bo t 3 : erence side are 
separated and detected from a detection signal in the 
form of a composite waveform. The reference signals 
420, 421 are generated by a method, which will be de- 
seeded late islnc nais from She sync ansa f 2 on -he 
optical disk 4. 

[0038] To eeqft with, a c nd wo ref- 

erence signals 420, 421 are multiplied respectively and 
integrated wit! csoec 1 tc time r > 1 iete; > 
multiplied by the reference signai 420 for the inner cir- 
cumference side, and integrated with respect to time. 
For the sake o :ia t ,> s 415, 418 from tne in- 
ner circumference side and the signals 417, 418 from 
the outer circumference side are respectively multiplied 
ey the reference slgt a! 420 and integrated with respect 
to time When the reference signal 420 is multiplied by 
the signals 417, 418 on the outer c t 
since they are orthogonal to each other, the multiplier 

i ^ - c ne s poa.e 424 425 and 

they are reduced to sere by time integration More spe- 
cifically, the signals of the wobbling waveform on the 
oatercfscumtetetice sideof the track are reduced to zero 
by Shis process and disappear. On the eider sand, when 
this reference signal is multiplied by signals 415. 41 5 on 
the inner circumference side, since they are synchro- 
nized, the multiplication results are as indicated by sig- 
nals 422, 423 Wnentrosestgnasare - :„ \ ; - ,< 
becomes a signal of negative level and bit "1" becomes 
a signal of positive level, so that the phases of the wob- 
bling waveforms on the border 14 can be converted to 
amplitude levels. As desc> a ,a m _,<-. o t<- 
subjected to synchronous detection using the reference 
signal 420, and oniy the address ' mm ion 13 - he 
wobbling waveform on the border on Inner circumfer- 
ence side ca c i > tude levels. 
[0036} Similarly, the detection signai and the refer- 
ence signal 421 for the outer circumference side are 
rn 1 iDied t e he at a ^ eft 

men - e c c e - y ni 42 - s r p e< d, ha sig- 
nals 4 1 7, 41 B on the borders on the outer circumference 
side, since these signals are orthogonal to each other, 
the multiplication results are as indicated by the signals 
426 42" andv rm they r, < ; i witr respect to 
time, they are reduced to zero. In other words, the sig- 
nals of the wobbling waveform on the inner circumfer- 
ence side of the track become zero and become negli- 
gible. On the other nana, when the reference signal 421 
isrnjte edit-. < t c r s415 416 since 

these signals are synchronized, the multiplication re- 
sults become signals 423, 429. and when integrated, bit 
"0 s becomes a signal of negative level, and bit "1" be- 
comes i of positive eve the biases of tl o wob- 
bling waveforms on the border can too converted Wo 
amplitude levels. As has beep described, when the de- 
tection signal Is subjected to synchronous detection by 
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the reference signal 421, only the address information 
1 3 in the wobbling wavefc rn >n the .• 3t circumference 
side can be de .... ' ode levels. 

[0037] 3y thOs . nforroation 13 

recorded on the borders on the inner circumference side 
and v Ue e ' I ^ x can be sepa- 

rated and obi .- ng the respective items 

of address information, it can be accurately known 
whethes the n spo* is ocaied on the 

groove track 270 or £72, or on me land track 271 , or on 
which track, 270, 272. or 271 , the beam spot is located. 
|0038| is config ecording and 

reproducing apparatus for reading address information 
according to the above-mentioned principle will new be 
describee with reference to rigs. 5A. 53, 28, and 29. 
[0039] The recording and reproducing apparatus ac- 

ordsngtotf m optical disk 

4, ac optical head 1292, an electric circuit system cad 
a drive system as shown in Fig. 29. The optical head 
1292 incorporates an optical system for recording and 
reproducing data from tne optica disk 4 (Fig, 28). The 
drive system includes a spindle motor 1280 for rotating 
the optical head 1292, a tracking actuator 1291 a for 
driving the laser beam 31 in the width direction of the 

acfc anc 5 ocu« t 1291b eriv rig tne e 
beam 31 in the optica! axis direction. The electric circuit 
system includes a signal processing system for supply- 
ing a signal to be recorded on the optical disk 4 to the 
optica! head 1292, and processing a signal read out 
from the optical disk 4, and a control system for control- 
ling the drive system. 
[0040] "he optica: disk '1 act v 
iment is 1 20 mm In diameter, and has two, front and rear 
substrates glued together, A recording film 11 is placed 
between the two substrates. The substrate 10 on the 
side on which a light beam f ram the optical head 1 292 
c tit n t i _ ; " 5 - 

formation « recorded and reproduced by condensing 
and passing the laser beam 31 through the substrate 
10. Or the surface of the recording fi:m 1 1 on tne sub- 
strate 10, mc -trepi ov oed groove tracks such as 270.. 
£74, and iand tracks such as 27" to-moei between the 
groove tracks such as 270, 272 as mentioned above. A 
track pitch 280 is defined as the space between the 
groove tracks, such as 270, and is 1 .2 urn In this first 
embodf-mtmt ^ha r aco d •) chtefij com- 

posed of Ge and Is about 300 Angstrom in thickness, 
and formed on the substrate 1 0 by vapor deposition. The 
information mark 274 is an area having a different re- 
flectance factor from that of the surrounding area and 
formed by irts 1 h - ^ - v >' is c-l 

hej > he recording 11 throug j sue 

strata 1 >the o %ec^ the re- 

cording htm 11. 

[0041] The optica: head 1292, as shown in Fig, 28, 
includes a semiconductor laser 281 for emitting a laser 
beam 31, and a collimator iens 282, a gaivano mirror 
283, and objective lens arranged in succession along 



the optscai path of the fas t r tted rem the 

semiconductor laser 281. Arranged between the colli- 
mator lens 282 and the gaivano mirror 283 is a beam 
sp ter 32 for sec. rating the b« 
= 31) reflected by the optical disk 4 iron- the laser beam 

31 The reflected beam sep u t he beam splitter 

32 is divided by another beam splitter 284 Into two tu- 

and a p" 88 are arranged on the optic 

re path of one !um nous dux and : - oso eie -sents constitute 
ar ' ■ 1 1 • jc pap system i 

ing the Information marks 274. The other luminous flux, 
after being condensed by the collective ions 289. is fur- 
ther separated by s 1 I 5 itofwolu- 

<s ninous fluxes, and on the c , imoue 
flux, there are arranged acyllndncai lens 290 and a four- 

shh i 291, wi xmstit. cus 

u v gna de r z for delect -c; a f ucus 

error sign e set of shift of me opt cal 

20 disk 4 from the focus of -"r ,- - - is 34 On the 
optica: path of the other luminous flux separated by ins 
beam splitter 28S , the two -piece phofodetector 33 Is ar- 
ranged. The detection signal of the two-piece phoiode- 
e: r 3 used for detectlc - ss lr - on 12 

25 represented by the woobling of the borders, such as 14, 
Of the tracks, such as 270, and also for detection of a 
track shift signal. 

[0042] The output power c? the semiconductor laser 
281 is ab i YvV wrier ecere ; "u ' o rs 

so. tron marks 274 on the optical disk 4, or about 3 to 5 mW 
when reproducing the Information marks 274 and the 
address information 13 from the optical disk 4. 
[0043] Description will now be mads of the operation 
-\r-r i 

35 optica! disk 4, The laser beam 31 emimed from the sem- 
iconductor las or 271 isce m or lens 
282. aad then deflected by the beam spikier 32, and fur- 
ther deflected by the gaivano mirror 283, and con- 
densed by the objective lens 34 to form a reproducing 

*o beam spot 1 on he t - s shown In Figs 5A 
and 28. Fig. 5A shows the shape of tne recording film 
when thee do' me sub- 

strafe to, and therefore in rig. 5A. the shapes of the 
grooves c s 27 e inver 

<*5 sd, 

[9044] The reflected beam of the laser beam 31 from 
the optical disk 4 again passes through the objective 
ens 34 s reffc sivano mlrr< 233 passes 

Through the beam splitter 32, and is separated by the 
so beam splitter 234 into two fluxes One luminous flux is 
- - a ! se> ego m 'I ' 1 

the collective ions 287, and defected by the p.hoiodeiec- 
tor 2S8. Output of the photodetector 283 is processed 
by an electric circuit to oe described later, so that signals 
from the information marks 274 are detected. The other 
luminous "ux se 3 * • £ - 7 Q - a es 

being condensed by the collective lens 289, is separat- 
ed by a boa' r. sj ousffuxis con- 
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densed by the cylindrical lens 280, and detected by the 
four-piece photodeteetor33. Output of the photodele-c- 
ior 33 is processed by a well-known astigmatism proc- 
ess to obtain a focus error signal, 
[0045] The * - 'cdbythoboam 

sp!irtsr285isds 5 ft ?. ,~ T > 3htrecew.*g 

faces c f the wc = " ie c 53 The parting 
plane v m > > , ins rt ^ "\ v ■• 

tudinal direction of the groove track 270. The signals of 
the left and two-psece pno- 

todeteciOi are input ntc * 1 detector 38 and 

an acids "i ' - e ecfc 38 ke 

a signal 521 in Fig. 21 , is in a shape formed by super- 
impositlO! of s > the borders 14, 

15 of the tracks 270, etc. on fhe track shift signal. There- 
fore, a bam niythc osc at ;n 
frequency of the signals from wobbling of the borders 
14, 15 of the tracks 2?0, etc. tor snpet into synchronous 
detectors 45* , 43. On e a rj, out; of the adds 
tti' i' (Oi i i or 41 togs 
orate reference signals 420, 421 n Fig. 4. 
|004S| oresf caii> e synchronous signal gen- 
erator 41 generates reference s=gnais 421 , 422 using 
the circuit is Fig ! j i ' | it! from the sync 
,< ex? np o f the sync 
area 12 has prepit marks of a mark string of 51, 52 in 
h \ -ipmpt - ! t t j o •> shown In Fig. 
SB,, of the synchronous signal generator 41 detects a 
signs! corresponding to the mark string of 51, 52 from 
output of the adder 40 . This sync areas 1 2, as described 
bef ore, are p- ov si .• -.is on the tracks, such 
as 270, so that by using this signal to start the phased 
locked im.p (PLL) 4' i"i a f equency of 
a specified t 

signal are generated. The sync area 12 is synchronous 
with the wobbling frequency of the comers U, 1 5 of the 
tracks 270, etc. Therefore, by starting frequency division 
by a frequency divider 48 in step with clock pulses gen- 
erated cy a r L47>t'ri ie '5 generates 
refers ee signal i u ii both in wob- 
bling frequency and pf tg to the bor- 
ders 14,15 of the tracks 270, etc. 
[0CW7J For example, in the optical disk 4 on which the 
borders 14 v k - ' . \ ; 272, etc wobble n 
the wobbling waveforms shown in Fig. 23, the output 
signal (hereafter referred to as a detection signal 231} 
of the band f ilter 39 when the reproducing beam spot 1 
is scanning the ja 3 d cited Sine along 
sho* j 24 C f no detection 
s ,n 5 231 cr i has - wavefc rr 
(Fig, 24C) which is an alget - a ■' added waveform of 
the wobbling v 24A 5 Inner c cum 
ference border 14 of the groove track 272 and the wob- 
biing wavafo i r e circumference 
border 15 of the groove track 272. When this detection 
signal 231 is multiplied by a reference signal 420 from 
the synchrono i ator 41 by means of the 
synchronous detector 42 (Fig, 24D}, a waveform shown 



in Fig, 24E can 1 s bta ned fhe wav tform in Fig. 24E 
can be divided rnto an c >nent !co-< 

spondtrg to the Inner circumference side wobbs g 
waveform of the groove 2) of the reference signal 420 

5 i v gcnaltothc-tc al 42 

(this component corresponds to the wobbling waveform 
of the border 1 5 on the enter circumference side of fhe 
groove Sraok272) (Fig. 24F). Therefore, whan the wave- 
form oi Fig, 24E is Integral y tf sus de 

re Sector 42, the ottt \ ed to zero, 

pean;. and in the case of Rg. 24F the output level in o.n 
the positive side, and It Is found that the signal is bit "V. 
Therefore, by cm. . te syn- 

■ $ chrorsocs detector 42 with a p rede • em; I nod level using 
S .jCOidin vr 

is positive or negative, It Is possible to detect whether 
wood g data of the nnercirco ere = tier, lis 
of the groove track 272 is "0" or "1", and thus demodu- 
20 iate the address information 1 3, 

|O0463 Similarly, if synchronous detection is per- 
formed on fhe detection slgnai23i with the synchronous 
detector 43 by using a reference signal 421 which is 90 
degrees out of phase with a reference signal 420, a re- 
2S suiting waveform is as shown in Fig. 240, and If this 
waveform is analyzed, a waveform as shown in Fig 24H 
is obtained. If this waveform i s integrated by fhe syn- 
chronous detector 43, the orthogonal component is re- 
duced to zero, and only the Smphase component ap- 
se pears, in the case of the waveform of Fig 24H, the out- 
put ievei is positive, and a signal of bit "1" is detected. 
Therefore, by deciding whether the output level is pos- 
itive or negative by comparing the output level of the 
synchronous detec /the con 

as pa ator 45 pc e 1 the wobbling 

data of the outer circumference elm: .come- 15 of the 
groove track 272 is "0" or "1", and thus demodulate the 
address information 13, The demodulated address in- 
formation Is sent to the formatter 1292 (Fig 29) of the 
electric circuit system of the recording and reproducing 
apparatus, and is also sent through an SCSI interface 
1283 to a CPU (not shown onne dv h the recording 
and reproducing apparatus. 

[0C4S Output of that 3r2 - an plif ed ev 

■is a preamplifier 1294 In Fig. 29, and after passing through 
a waveform shaplngcircuit 1295, is input to reproduction 
clock generators 1296 1297 to generate a reproduction 
clock signal, Oata discrimination is oehormed by a re- 
production and synthesizing circuit 1298 using the ro- 
se production clock and output of the waveform generator 
circuit 1295, and data consisting of the information 
marks 274 is demodulated by a demodulator circuit 
1292 The * i data of informatior wr 
is -sent to the formatter 1 232 (Fig. 29) of the electric cir- 
55 cutt system o' he 5 apparatus 

and is also sent through the SCSI interface 1293 to a 
CPU (not shown) connected with the recording and re- 
producing apparatus. 
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[0050] When information is recorded on the optical 
disk 4, the formatter 1292 receives data to record 
tfcrougrs the SCSI interface from the host unit, data is 
converted oy the modulator circuit 1311 into a modulat- 
ad signal, and input into a write pulse generator circuit $ 
1312 ■• « •■■ 312 generates 

recording puisss co'respendmg tc the position to record 
< at i on « p t „ ^ v ce with 

- esi?er 
1313, and sends the poises to a laser driver 1314, A *« 
write power switching circuit 1 3 IS sets laser power tor 
recording a' the laser driver 1 31 4 The laser driver 1 31 a 
generates a pulse waveform to drrvetne semiconductor 
laser2S o ' owerar igpu ses 

a i gr frequo . t -316 j pa $ a >s 

waveform, formed by superimposing a high frequency 
on the pulse waveform, to the semiconductor iaser 231 
to drive the laser 281 . Output of the semiconductor laser 
231 is monitored by an auto power controller 1 31 7, and 
fed back to the iaser driver 1 3 - 4. Thus, a iaser beam 31 so 

the recording film 11 is heated and information marks 
274 are formed. 

[9051] Description will now be made of controi of the 

x-o or recorded 2S 

on the optica! disk 4. 

[0052] C t u heciii'fe s or 38 is input to 

a circuit {not shewn) to detect a track shift signal of trie 
spot of the iaser beam 31 ay aweii-known method, such 
as the push-pai; method, and thereby detect a track shift 3(3 
signal. Output of the four-piece detector £91 is input to 
a circuit (not shown) to defect a focus error signal of this 
~ v ^ ^j-"- - ' „ he astig- 

matism msahed, a . t focus >r signal. 

[G853] A track shift sig nal is input to a tracking centre! ss 
s a tracking ac- 

tu 12 aisg - gnai the 

- 4vanom-rror2S3 
to position the sopt of tht , ; 1 c esi red 

track, such as 270. The focus error signal is input to the <*e 
' N ; ;S ^ t> c i gi r. i tc 

drive the focus actuator 1291 b. In response to this com 
signal, th t -c co, active 

ions 34 in the optica! axis direction, and thereby per- 
forms focus servo to j vs ens 4 $ 
34 or; trie surface of the optical disk 4 
[0054] Access of the spot of the iaser beam 31 onto 
■he optica; disk 4 is performed by a fine actuator 1308 
for i minute mgc out whs h bean s nt is moved 
o^e 3 ic 5 se k oaf 310 is used to so 

eve me w - ng tracking, the fin* 

actuator 1 SOS and the course actuator 1310 move in an 
interlocked motion with each other. Therefore, even -f 
the center of the optical disk 4 deviates from the center 
of the spindle motor 1290 which rotates the optica! disk 55 
4. the spot of the laser beam 31 can be made to stably 
follow the tracks 270, etc. 

[0055] v beam 31 



iong-range access to a desired track, the optica! head 
1292 is moved by the course actuator 1310 over a long 
distance to h-v Then, the beam spot 

s mc ed by as « fine actuator 

1309 and the course actuator 13; 0 so that the beam 
spot is positio b ck e series of mo- 

t-ens are petfm 309 "310 under 

controi of a n e< < i y e<enangs of 

nf ormatton an - 3 t oiler 1303, the 

tracking control circuit 1 300. and trie course control cir- 
cuit 1 302, The spinaie motor 1 290 is driven by the spin- 
jie mct< e optical disk 4 

>tatss. st ( at a specified numt evolutions 
[0058] The whole drive system is controlled by a drive 
control MPU 12 i shangod among 

an goto loading mechanism 1303, the mechanical ■con- 
troller 1303, and a controller controi MPU 1 308 etc. The 
optica disk 4 t s ar d from £f e 

"J J 0 8 under con 

trci of the drive control MPU 1304 Further, the beam 
spot is positioned for recording and reproduction by con- 
trolling the mechanical controller 1 303, signals are proc- 
essed for recording and reproduction by controlling the 
controller control MPU 1305, and maintenance informa- 
tion is obtained b) >nt iing the p el co.ntrc un 

'o *ef 

1 292 and the GCSi interface 1 233 are a buffer mammy 
1318 and a buffer controller 1319, The buffer memory 
1318 temporarily stores reproduced data bound for the 
host unit, and record data tc be recorded that is received 
e 3!9controls 

the buffer memory 1318. The controller control MPU 
1306, etc. are connected with an ECC circuit 1320 for 
correction of error data. 

[0058] in the first embodiment, a reproduction clock 
\f gen d , i a sync area 1 2 

while on the other hand, for the recording clock signal, 
a clock signal of fixed frequency output from the fre- 
quency synthesizer 1313 is used, but needless to say, 
a clock signal generated from a slgnai of the sync area 
12 can be used for recording, A variation occurs in the 
e utvc ma velocity r ea spot on the track dur- 
ing recording due to a variation In the number of revo- 
lutions of the opticai disk 4 orthe eccentricity of the cent- 
er of the optical t k4 : v h respect to the rotating center 
of the spindle motor. When this variation occurs, a re- 
cording clock s e a! of the sync 
area 12 also varies with this variation, so that by using 
the recording clock signal, Information marks 274 can 
1 - r "^, ■:: a sncy on tns 'ric , 
{5303§| Desc pi o \ m 58 o.sk prc- 
< r t ' --'"a di " r 
the present invention for the opticai disk 4 according to 
the first embodiment. 

[0060] To oegm with, the shape of the shape of the 
t ac^s such as 270 or nc the st ap** 

of the mark string of 5' , 52 etc. of the sync area 12 are 
sreciseiy formec s substrate in 
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ad skforn as - i sgfesaai.br. 

strafe, an original disk 68 is termed. The originai disk 68 
has a photoresist him 68a deposited on a Hal glass sub- 
strata 88b £F!g 6) and p ticks 270 etc are 

transferred c - rv exposure to 

2 srmec oy developing 
th p com c 2 ft e surface o hisorig 

I k - t v * a - SCCC c 

form a mete! stamper. When a plastic substrate 10 is 
mo j i: * r : ding using Shis 

stamp©,', a plastic substrate 10 having tracks 270, etc. 
and mark strings; such as 51, 52 of the sync area 12 
an Da ' rc luces ~ g *0 Sub- 
sequently, by forming a recording film 11 on the plastic 
- - t c «nd at- 
tach geno-he j 10, an opt) 
disk 4 is completed . 

[9061| At this time, sine sept s 4 according 

0 the first emb - as i wh'ch represents 
address 1 f o » ers 14. 15 
of the tracks 270. etc., it is necessary to precisely form 
the shapes of the tracks 27C . etc. having wobbling wave- 
forms (of the borders J 4, 1 5) of desired phase on the sur- 
face- of the original disk £8. Therefore, in this embodi- 
ment, by s annirsg yhile wobbling in 

1 >radi J direction y the disk the disfc 
substrate 680 covered on its surface with the photores st 
film 68a, the .hatched area in Fig 22 is exposed to light. 
The area exposed to tight is removed by a developing 
process arid thereby groove tracks 270, 272, etc. are 
formed. The portion between the adjacent groove tracks 
270. 271 remains alter the exposure, and becomes a 
land track 27". Thus, an original disk 88 Is formed as 
■shown in Fig. 22, 

£0862] The method of light exposure of the original 
d^sk 88 and hs t ed will be de- 

scribed with reference to Figs. 8 and 8. Fig. 8 shows a 
tight exposure system to be used tor exposure of the 
original disk 88 to light. Fig 6 shows scanning of the 
\ u , c ' t < et-acks270, etc, are 
*o me ! ' -a - - - ! - - « ^ ■ , 

be gjyervforthe case where the sync area 12 recorded 
c ; ma k strings 51, 52 etc. in F 7.4 
[OOSSj in Fig. 8, the beam 64 from the right source 61 
after having its intensity accosted try the intensity mod- 
uia-or 52, passes through a beam deflector 63, is reheat- 
ed by a mirror 66 to the originai disk 88, and is con- 
densed b e ob 7 to the ork list 8E 
Thus a v.v _ ' r-.J .lee to m % ■< s 
x '1' ?i. !k o as s 
film 68a. 1 83 1 « 1 
Jr.vo eirce i 7i r eai axis of the; 
beam 64. Therefore, the beam spot 89 on the originai 
disk 38 minutely oseiliates in the radial direction of the 
original disk 88. The amplitude of the oscillation is the 
width 0? the gmove tracks £70, etc If this width of the 
oscillation is mads to vary with the wobbling waveforms 
of the borders 14. 15 of the groove tracks 270, etc., light 



exposure ca- s )d 0? the groove 

track 270 whose borders 1 4, 1 5 wobble. In this man ner, 
whUethe beam spot 89 is made to oscillate, the rotating 
motor "1 e70isd ven by .-etc rJ „ 0 

s circuit 72 to rotatsthe original disk 88. At the same time, 
3 carnage 65 an which a fc 

ec va e ns 67 are n ly tt - 

radial direction of n„ originai disk 68 by a carriage drive 
circuit 74. The amount of movement of the carnage 85 
m is set as the amount of track pitch 280 (fig. 28} by which 
the center of the beam spot 69 is shifted each time the 
origins k By if notions, the 

tracks 270, etc, are formed in a spiral form at intervals 
of the ; 14,1 5 ol the 

1S groove tracks 270, etc. can be made io wobble with 
specified phases. The carriage drive circuit 74 and the 
motor drive cr - 
the address race r 1, cu 73. The address re- 

cording control thro a def taction signal 1 04 

so io the et t j ass recording 

control cireu t 73 sorbs y 
to a modulator drive circuit 75. 
[0084] The structure of the address recording control 
circuit 73 w:li be 

& Figs.9A 1 9B. 

fOGSSJ As shown in Fig. &A, the address recording 
control circuit 73 inciu - r 

2 sferencec c f-u< 

erencs ciock signal. Moreover the address recording 

ss control cafcoat 73 includes an intensity signai generator 
gb-foroutputting an intensity signal 1 05 to the modulator 
drive circuit 75, and a deflection signal generators'! for 
generating a deflection signal 1 04, a head positron con- 
trol circuit S3 for eutputfing a signai to speclfy a drive 

55 amount to the carriage drive circuit 74, and a rotation 
control circuit 94 or outputting a signal to specify a drive 
amount to the motor drive circuit 72. 
[0068] The address signal generator 92 receives ro- 

-h " . >. ' ^ •> f 
olutions from the rotating motor 71 together with move- 
ment Information 78 showing the current position from 
the carriage 55. and generates a head command signal 
showing a drive amount of the carriage 65 to make 
groove tracks 270, sic. in a spiral form. The head posb 

4S lion control circuit 93 compares a head command signal 
witt: the movement Information 78, and outputs a signal 
ocon c heca me • je drive circuit 74 

The address signai generator 92 obtains a number of 
revolutions corresponding to the position of the track 

50 270 te exa.mpls sy using c a* n 79 and 

outputs this numbc ass , ■ m m 1 o'\ 

rotation control circuit 94. The rotation control circuit 94 
compares rotation Information 79 with the rotation com- 
mand signal, and contross the rotating motor so as to 

55 rotate at a specified number of revolutions correspond- 
ing to the position of the head. 
^ii" ess. 

address signal showing the address of the groove track 
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27G,torexamp >a 3n Infom to- 7 S 

and movement i - puts the address 

signs; to ths deflection signal generator 91. Further- 
more re e ^ s to es i k 
signai 1 03 (Fig. 1 0} by dividing the freq«^ : of the ttaf- 
erertee clock from the- reference cioekcireuif 95. and out- 
puts the efoc;- signal to the del signal generator 
^< - ti\ /mal generator 

c - i r signs J (Fig, 10) usin 

circuit to be described Safer, In addition, the address sig- 
nal generator 92 generates an jntertstty command sig- 
v 1 On f 1 signal, t^s 

intensity signal generator 90 generates an intensity 
modulation signal 105 (Fig. 10} to modulate the intensity 
or the beam 64 to form marks 51 . 52, etc. sn the sync 
area 12. "To have the marks 51 . 52 of the sync area 12 
formed such that they wobble to right and left from the 
center of the track, the address signal generator 92 gem 
erates and outputs asynchronous area command signal 

OS S8 f 

91 and the -r I f - n • t c i c 5 on sign 
wEff be described with reference to Fig. SB, An address 
signal is input to an address modulator 96, generates 
an address of the Inner circumference side border 14 of 
the gmove track 270. e.g., a signal of :, 110T and an ad- 
dress of the outer circumference side border 15. e.g., a 
signal of "11 0" . The two addresses are converted by trie 
phase modulator cit 57 d wobt 
representing "1" and "0" according to a difference of the 
phase as shown in Pig. 3, thus forming an amplitude sig- 
nal 100 corresponding to. the address of the inner clr- 
cumfereftce side border H and an amplitude signal 1 01 
{Fig. 10) corresponding to the address of the outer cir- 
cumference side border 15. Those signals are input to 
the deflection si c xk signal 103 is 

input to a sc-i : generates a 

scan signal 102 for scanning the beam spot 69 In the 
radial direction z4 the origins! disk 68, and outputs the 
scan signal to the deflection signal generator 98. The 
deflection signal generator 98 generates a deflection 
signal (Fig. 10) b> 03 of t he scan 

SS The sync 1 cnous 
i com e signal rs n te ieiiection signal 
generator 98. The deflection signal generator 98 gener- 
ates a deflection signal 104 to cause the beam spot 69 
to del ec tn syr c>-c 1 jm w 

sync area 12 so as to shift about 1/4 of the track plica 
28 i k 7v 

[0069] By using. a deflection signal 104 designed to 
Work as mentions i I performing the light expo- 

sore process on the original disk 68 with the light expo- 
sure system in Rg. 8, the 1 5 trad „7^ 

tor example, showing address information in wobblmg 
waveforms of the borders 14,15 and the shape of the 



mark strings 5" 52 ea 2 In Fig 7 A are 

exposed to light. Therefore, by parfroming the develop- 
ing process on the o''g - - c si disk 68 
2 or. ? 1 - u - -e em 

5 ment can be produced. 

[0070] In the above description, ins exposure method 
was discussed referring to the case of the syne area 1 2 
in Fig. ?A. but me other forms of sync area 1 2 shown in 
Figs 7S r \-^k t:o 

to ever, in the cases of Figs, 78 and 7C, since the sync 
area 12 is formed by grooves, the deflection signal ida 
s made so tha 2 : 1 3 • xpossd to light in 
a shape of a groove. 

[0071] Descnpdon will next be made of the method 

13 from the optical disk ^wlihcut using the sync area 12. 
[0072] in the opt! no a ea 1 2 as 

20 shown in Figs. 7A, 78 and 7C. Information marks 274 
cannot be recorded in the sync area 12, and the sync 
area 12 occupies that portion of the track, If reference 
signals 420, 42i ana a reproducing clock signal can be 
detecte ' r he borders of 

■ir's the tracks 270. etc , there Is no noeb to provide the sync 
area 12, and the data recording efficiency can be im- 
proved. 

[G073J According to the third embodiment, in place of 

the sync area 12, a synchronous (SYNC) segment is 
so provided which has the same phase as the wobbling 

waveforms of the inner circumference side border 14 
it ■ tet circumference side border 15 of the track. 

The SYNC segment Is like the sync area 12 of Fig. 78. 

but sis shown in Fig, 78, the wobbling amplitude of the 
ss sync area 1 2 Is ma ng ampiifubs 

of the address information 

marks 274 cannot be recorded In the sync area 12, but 

40 form ition mat ks 2 ; 4 can be : 1 ^ SY NC seg 

meat in the same way as In other areas. 
[0074] Referring to Fig. 11 , description will start with 
tne method of generating reference signals 420, 421 
from an optical disk 4 according to the third embodiment 

*5 M\m l hove, in 

add ss d im 3, the wo > aveforms of the 
borders 14, IS of the tracks 270, etc. have the same 
if „' g 's. r .ma Pip , 

take no more tnan four states: 0 degree, 90 degrees, 

50 180 degrees, and 270 degrees, so thai timing at zero 
crossing of the da tion : 231 trigs. 5 and 241 
wnen tne wobbling of a groove a; defected corresponds 
to at ft is a natural number} times the frequency of the 
wobbling. Accordingly, the circuit structures of Figs, 5A 

55 and SB are changed into those in Figs. 11 A and 11 8, 
and the timing at z mc ss 1 tion slgr 

231 is detected by a *ero cross detector 1 25 , and In syn- 
chronism with the timing, a PL.L (phase locked loop) 1 26 
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Is started. By this arrangement, a signal having a fre- 
quency four time i wo&fc ' 1 ncy can be pro- 
duced. Wrsal is more. jf the relative linear velocity be- 
tween the reproducing and recording beam spot 1 and 
the track 270 varies due to a minute variation in the ro- 
tating speed of the spinas motor 1290 (Fig. 29) or the 
jeesn ;tty of t t tfisk 4 Vii 1 -s^oc* bt> 'm c 
tating center of the spir * !§0, the signal pro- 
ct.d s men! so va es with those var 

it ons.Tr jre us wit k e 

corded wobblinc ' \ jingth&f equan 

cy of this signai by a frequency divider 127, a synchro- 
nous signal of a wobbling waveform with the same fre- 
quency as the recorded weeding waveform can be ob- 
tained. 

[0075] The synchronous signai of the frequency -di- 
vided wobbling waveforms has a frequency synchro- 
nous with the wobbling waveform*, bat it is net known 
whether the phase is synchronous with the wobbling 
waveforms. To generate reference signals 420. 421, a 
is necessary to provide a synchronous signal synchro- 
nous in phase with the went - » s, so thai this 
phase needs to be decided. To this end, the frequency 
- s > eg to ph JS 
: i <-e and 270 degrees 
on the basis of output of the PLL 1 26. Any one of those 
signals is in phase with the wobbling waveforms. The 
above-mentioned SYNC segment is used to select the 
sync 1 - j: -> ,o 
[00761 Out of detection signals 231,8 detection signal 
231 from ore! t • mation 1 3 and a detee- 



igmsnt ate - 
533. Specifically with 
i address info; net c n 
detection signal 23" 



mtpu! 



ban signal 231 irem the SYNC 
by using a sync detection cues 
a detection signal 231 of ordinary 
13. regardless of what phase the 
has, both synchronous detectors . 
Hive or negative level of output H« 
segment, only one of me synchro.- 
provides a positive or negative le* 
other detector provides zero cut} 
level decision circuits 123,124 identify ths area where 
ei the- one of outputs of the synchronous detectors 42,43 

bCuO eC - 3d8t8Ct€ 

12 shows detail of the level decision circuits 123, 124. 
A signal from synchronous detector 42 is compared with 
a positive level v1 and a negative level v2 by compara- 
tors 226, 2 223 the eveldeois 
1 23 , 1 24. if output of the sy r ■ c h ro n ous detee • ot 42 Is larg- 
er than v1 sieve ,J1 !;. a! mcr jnous with the ref- 
erence signal 420 appears at an output signai 206 of a 
flip-flop 200 if output of the synchronous detector 42 is 
between v1 and v2. in other words, if output of the syn- 
chronous detector 42 is dose to zero, a level "1" signal 
synchronous with the reference signal 420 appears at 
a signal 205 after passing through tip-flops 202, 203 ; 
and an AMD circuit 201, Similarly, f output of the syn- 
chronous detector 42 Is smaller than v2, a level "1" sig- 
nai appears at a signal 207 from s flip-flop 204. 



[Q077J The detailed operation of the level decision cir- 
cuit 123 has been described. Similarly, In the level de- 

124, if out p sync 
Is larger than yl . a level "i " signal synchronous with the 
e sretl o s g an 421 appears al a sign 213 o tout 
of the synchronous detector 43 is between vl and v2, a 
signal ; T* signal synchronous with the reference signal 
421 appears at a signal 219. and, If output of the syn- 
chronous dot-, f m 8 level ' 1 * sig- 
nal appears at a signal 220. 

[0078] Signals 206, 207 or signals 21 8, 220 showing 
if output Is larger than vl or smaller than v2 are ORed 
by the logical OR circuits 208, 218. The results of these 
logioai operations and signals 205, 213 showing zero of 
The decision circuits 1 23, 124 are ANDed by the logical 
AND circuits 208, 21 7. When the results of those logical: 
operations are ORed by the logical OR circuit 210, a 
sync signal 1 21 . which shows that the detection signal 
231 is a signal from ihe SYNC segment, can be 
obtained . 

[GG7SJ When the SYNC segment is detected as men- 
tioned above, signals lor refem-see <- - e s 420, 421 can 
bes lee ed a esmerstlone 

earlier, using the defection Signal 231 from the SYNC 
segment, 

) o ' - - eorrcfpiefe s 

iectlng signals for the re' y - 
signals with four phases. Since the reference signal 421 
Is 90 degrees out of chase with 'Ihe reference signal 420 
if the phase of the reference signal 420 is decided, it 
follows thai the phase of the reference signal 421 can 
be decided. One of the signals of four kinds of phases 
0 degree, 30 degrees, 180 degrees and 270 degrees 
- rated by the frequency divider 127, to rake an ex- 
ample, a signal with the phase c? 0 degrees is input from 
she sync u or l th« synchro- 

nous detector 42 as a re eren slgrta *20 A signal 90 



Of If' 



ince si 



tlte wobbling waveform o; the outer circumference side 
border lb are in phase with each other, either one of the 
outputs of the synchronous detectors 42, 43 In Fig. 5A 
in relation to the SYNC segment is jero, and the other 
output becomes a positive or a negative level. At this 
ime, there are Owe facto fc - r one oi 

outputs is zero, positive or negative: one is the phase of 
the woobiing waveform In the SYNC segment and the 
ethens the position at which the reproducing beam spec 
1 is iocated, i.e. the groove tracks. 270, etc. or ths land 
tracks 271 , etc. 

[0081] Accordingly, since the wobbling waveform of 
the SYNC segment is already known, by selecting a 
groove track 270 or the like or a lane track 271 or the 
like, by ccs a the beam so - sleeted track 
using the tracking control system 132 and the tracking 
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polarity switching circuit 130 included in the tracking 
control circuit 1300. and by knowing which of the outputs 
of the synchronous detectors 42, 43 Is 0, it can bs de- 
cided whether the phase relationship between the ref- 
?ren e signa 2 1 <>' was put and the re 
signal 420 to be input is 0 degrees or 180 degrees, or 
90 degrees or 2/0 degrees, 

[0082] For example, when the phase relationship is 
known to be 0 or 180 degrees by the above decision, by 
further detecting if a non-zero output from the outputs 
o the sy; -■ * * ' + jsitive or leg 

stive : a further decision can be made as to whether the 
phase relationship is 0 degrees or 160 degrees. Slml- 

h - 1 e _ , - it t>„ 1 degree 
270 degrees by the above decision, a further decision 
can b< i ad - onship is 90 

degrees or 270 degrees. 

E008S| The above-mentioned decisions can be made 
by a circuit block as shown in Fig, 12, in Fig, 12. the 
switching command circuit 131 is a part of the mechan- 
ical controller '303, and switches over the selection of 
the groove track, such as 270, or the land track, such 
as 271 . Tf p logical AND op<. ons « : - r ed out by 
AND circuits 212, 213, 214 and 215 between, on one 
hand, a signal 225 of a polarity which Indicates whether 
the track, such as 270, selected ay the •„ - - ■ 
mend circuit 131 is a groove or a land, and, on the other 
hand, signals 208, 207, 218, and 220 shewing the syn- 
chronous detector output level being larger than vt or 
.smaller than v2, as detected by the level decision cir- 
cuits 123 and 124, Note that one o! the signals with four 
kinds of phases of 0 degrees, 90 degrees, ISO degrees, 
and 270 degrees, produced by the above-mentioned 
frequency divide:" 127, met *, a signal of a phase of 0 
degrees, for example, is input as a reference signal 420 
from the synchronous signal generator 41 to the syn- 
chronous deiteck K » . signal 421, a sig- 
na! which is 90 degrees out of pease with the reference 
signal 4,20 is input to the synchronous detector 43, 
[0084J In the circuit ml Fig. 12, when the reference sig- 
nal 420 u i ' mt is 0 Ciegree >ut of phase 
(in other words in synchronism) with a correct signal 
w should e n s s m erenee s gna 
420, the signal 221 is at the level of "1", or when the 
phase difference is SO degrees the signal 222 is at the 
eve % i 5 en 1 

n 23 r it " or wh u rttase d Ifa 
270 degrees, tf ai r.Thus n the phase 

command signal 120 consisting of signals 221 to 224, 
by detecting which signal is • the level " a decision 
can be made as to how the phase of the reference signal 
420 current y bei ig Input s ; lifted from the phase of a 
reference signal 420 welch is correct and should have 
been inpef, 

[0085] .. i a '20 in- 

fo the selector 123 and having me selector 128 select 
any of the four signals with different phases, which are 
gens ranee by- . 12? a conect feference 



signal 420 can be selected. Fbr example, when the sig- 
nal 222 which is SO degrees out of pihase with a cc r - act 
phase is at the level 'T in the phase command signat 
120. the selector 1 28 selects a signal formed by adding 

, o the re ones gna 
renily being input, and the synchronous detector 42 out- 
puts this signal as the reference signal 420. On the other 
1 as l l. v \ 

adding SO degrees to the reference signa; 420 Is output, 
1 [00SS] Thus, refs enes signals 420, 421 

o re rem he * v0 i a deter on siqna 

231 of the borders 14, 15, The reference signals 420, 
421 vary In accordance with variation in the linear ve- 
il or i the tracks 270 

scurro ai disk 4 cr the 1 . 

disk 4 ancisr > Tht ec e inference sig- 

nal* -12 421 e dorr . rsarks 2 4 anc he d 

[008?] Description wiil new be made of the method of 
generating a recording ana a reprodi - 
used when reeerCmg and reproducing data from the 
wobbling waveforms of the borders 14,15 on the tracks 
270, etc. Applied to this method is the fact that the os- 
cillation frequency of PLL 126 in Rg. 11 is 4! times {ho 
wobbling frequency as described above. More specfi-- 
cally, the oscillation frequency of PLL 126 is multiplied 
by a specified number. For example, if the wobbling fre- 
quency of the borders 14,15 is set a! 7,5 kHz orsoand 
the frequency of a recording or reproducing clock signal 
Is set at 7.5 Mhtr, then the oscillation frequency of she 
Pit 126 is 4t times the > k rns, '-•impy 

ISO kHz. By multiplying this 150 kHz by a specified 
number (e.g., 50), a recording signal or a reproducing 
clock signal can be produced. When this recording or 
reproducing clock signal is used, even b too linear ve- 
locity of the re s and r« j spot 1 on 
the tracks 270, etc, varies due to a minute variation in 
the number of revolutions of the optical disk 4, and the 
ecce n< c p - disk 4 informatfc i n ar 
can be recorded and reproduced. 
[0088] Subsequent!)', description will be made of the 
method of reproducing address information 13 and the 
clrci since u 1 o a fourth 
embodiment s nvsntten 
[OOSSj In the third embodiment of the present inven- 
tion, if is necessary to decide the phases of the refer- 
ence signals 420, 421 tor' use in detecting address in- 
ormatlon 13 £ i ' , i , redress in 
formation is defected without deciding the chases. 
fOOSO] in the fourth embodiment of the present inven- 
tion, a com; forms of the in 
ner circumference side border 14, and the outer circum- 
ference side border 15 of each track 2/0, for example 
is detected for each Olt. When recording address infor- 
mation 13, in other words, when tracks are formed on 
the original disk 68 by the light exposure process, it is 
arranged that tns phase of the composite waveform of 
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* - hh'tsdt unt decided o> 

a predetermined rule from the phase of the preceding 
bit; arid address information 13 is: recorded utilizing the 
phase difference between the composite waveforms; 
The actus} wobbling .vavoforms of me borders 14, 15 5 
are formed as waveforms obtained by decomposing the 
composite waveform. When reproducing address infor- 
mation 1 8> the p s * a mpos raveformofeach 
bit is delected, and a phase difference from the roreced- 

, < n - ic- 

'. r i ned phase 

? ra s e ve- mentions ess inf 

matters is reproduced. 

pSSIf Description of mis will now be given in more 
cm Data and "2 borders 14, *» 

IS of the tracks 270, ate. are combined to form pairs of 
da - or be - d f r 

the outer circumference side border. Tne result Is that 

"0"oo she outer eireumfer once aide border; a case of "0" 
on the toner circumference side corner and "V on the 
outer circumference side border; a case of "1" on the 
inner circumference side border and '0* on the outer cir- 
umf c i m the inner cir- ss 

cumfsrsnce side border and T on the outer circumfer- 
ence side border. The phases of dm composite wave- 
forms diffe among ai - <o pairs, in the 
fourth embodiment, by using this, In relation to the phase 
Of the composite waveform of the preceding bit, the. de- 3fr 
gree of s { ih ise he r : po avetorrocf 

the next oit is set for various pairs of the composite 
waveforms arranged in a row. The phase differences 
and the corresponding pairs of thai composite wave- 
forms arc formulated as a mis. 35 
[0092] Fig. 14A is an example of tne role To berrtoref 
corded iner oiroum 

posite waveform for this bit Is set to be the same as the *0 
,>ba ■• '•mm m e e - ^ ^ ^ g bit. 
Alternatively, when data "0" is re ded at the in 
cumference side border and data "1" at the outer cir- 
cumference side border, the phase of the composite 
waveform of this bit is set to lead rd'Srad on the phase 43 

' rhe composite waveform of the preceding bit When 
data"1"isrecor n t"^!.rmeJt,b^ , 

der and data "9" at the outer circumference side, the 
phase of the composite waveform of mis bit is set to iced 
iz rad on the phase of composite waveform of me pre- so 
- :■ ng bit When "T' is recorded as ine inner drcumfer- 
v es rsfe snces de 

b d< the chase off composite waveform of this bit 
is set to lead 3 «"2rad on the phase of fee composite 
waveform of the preceding bit. ss 
[0093} When an original disk 68 is prepared, the 
phase of fee composite waveform representing data of 
address information is obtained according to this rule, 



and by decern reform, the wob 

bSing '-waveforms of the borders 14, *5 are determined. 
As has been described Wlfn reference to Figs. 24A, 243 
and24C,thed© £ 4C) output from 

the band fiiter 33 is a composite waveform of the wob- 
Wing waveform of the Inner circumference side and tne 
wobbling waveform or tne outer circumference side of 

he * sek ~ f c e c c v v c mount o f shift of 

the phase of- ; t ^opececSng 

d s s f fhc rner: m- - - I x>rde and data 
of the oute r c i - can be ;epm- 

iuced together as \ n ^e 

pisu\s m 
[00S4] Howev s ce 

the groove track, such as 270, and the Sand track, such 
as 27" . if data is to be ° ng c tN* above 

ru 1 comblmat ter circun enc 5 side 

border 14 and the outer circumference side border 15 
of the groove track side 270, it Is impossible fa record 
data of the same bit on the land track side 271 because 
of the above ruie. Therefore, as indicated by the broken 
fine m Fig. 14B. the inner and outer borders are com- 
bined in a pair 1402 of the groove track side 270 etc. 
and the land track side 271 etc. at every other bit lake 
the SYNC segment In the preceding embodiment, syn- 
chronous segments 1401, by which the phases of the 
inner circumference side border and the outer circum- 
ference side border are matched, are provided at fixed 
Intervals When ©producing ibecomp a 
thepairi402, this synchronous segment 1 4C 1 is deteet- 
ed, and by counting down the clocks on the basis of this 
synchronous segment, signals indicating the bit areas 
' i - c c v ' t -mJt She 

pair 1402 on the groove track, such as 270, and the pair 
1 402 on the land track, such as 271 , are separated and 

{0095} Description will be continued with reference to 
n ole For CAample, as shown in Fig. 
19, data "0" or"1" of address information 13 is going to 
be recotaeo 3 pposing that 

data at the inner circumference side border 14 of the 
groove track 270 is denoted by A, and data at the outer 
circumference side border 15 is denoted by 8, then the 
first bit Is (0, 0} for {A, B). Suppose that (1 , 0) is going 
tobe recorded at the next bit. in mis case, it :s rccc ssaty 
to record o 0;T:pos which is rr out of 

jhsse with the so 
.Accordingly, if me pnaae of ;he composite waveform of 
the preceding bit fO, 0} is 0 : the phase of the composite 
waveform of bit (1, 0} Is x , so that the phases of the 
wobbling waveforms of each border are as shown in Fig. 
19. if (0. 1) is recorded next to (1, 0), It Is required to 
record a composite waveform welch is rJ2 cut of phase 
s foe com of the preceding bit. 

Hones, the pha- >t . ivstorm of bit {0, 

I) aee the wobbling waveforms of the borders are as 
shown in Fig. 13. After this, by deciding the phases of 
the composite v srms ph robbiiiig 
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3bor« : a d ec 
[0§S$J ^esnwhie. in reproduction, tfke m the preced- 
sng embodiment, a dock signai Is generated which has 
a frequency four times the wobbling frequencies of the 
borders 14 : 15 of the track, \ i * „ <u , ? 
of the clock signs s lis <420, 421 to syn 

cbr s deter 3 vie -nay take 

out states, t -i - 

this is as follows. Trie reason for this is that, since data 
can be , oof the js 

composite waveform. the only th:r-g required first of a!! 
is to find the phase of the composite waveform of the 
first bit, and thereafter data can be reproduced using a 
difference from the preceding bit. in case, 1 tne 
ph ;e slg 12 arc not select 75 

ed correctly, data a; thefsst bit cannot be read correctly, 
but from trie next bit onward correct data can be repro- 
duce 1 Bex - 3 car be record- 
ed repeatedly at the borders of one track 270. for exam- 
pie, there is no problem oven if data ai the first bit cannot 20 
be read correctly. By performing synchronous detection 
by varying the phases cl the reference signals 420, 421 

„oo ding to a i of reproduced a 
it Is no o ge s gnats 4£G 421 of 

correct phases on the basis of the phase of the previous 25 
data. 

£0087}. Figs. 15 and "8 are circuit block diagrams for 
■" ,, 1 - x^-o address in- 

formatk i reprodu ng method me onod above. The 
synchronous segment detection circuit 333, lost as In so 
sync signal detection by the detection circuit 1 33 fhtfo»- 
third embodiment, detects the synchronous segment 
14011, and outputs a synchronous segment signal 121' 
jrt Fig. 13. The synchronous sync detection circuit 3S3 
generates a groove/land modulator signal 328 from a a* 
s > ,"oos segment 

140 T x c r tor sig 328 is i mod- 

ulation signal to indicate whether the pair 1402 for a bit 
is on. the groove track, seen as 270, ores the land track. 

is. H set* 5 ' 3d ess 40 

demodulator circuit 422, and are issed as timing signals 
in demoduiat g ; iia re a< ess domed r to 422a 
receives outputs from the synchronous detectors 42, 43 
inihexm - i v -,<: c xus -a a 

ijfti r'" N r.co'5-40. 4 C ^' o^ou-esj 43 

demodulator 422a. according to timing conirctied by the 

- -2' J A t 

-0 io * ifo nation 1 

a data pair at a groove track, such as 270, and a data 
pat 1 c - - eby eprod f 5 so 

{demod i) data aoc ig to the at ovs nen 0 ed 
rule. 

[SQ3SJ Description will now move on to the detailed 
c c< ' st ucture jnd the opt tion of he synch " r oas 
detection circuit 333 As has bet c >sc bed the syn- ss 
chronous detection circuit, using the same circuit struc- 
ture and operation as in the sync detection circuit 133, 
~-i r signaM21' shown in 



Rg. 16. The syn i is del t cuft 333 divides 
the frequency of the eiock signal In the counter 340 of 
r ' a 'it ' j gc tx •> 

segment slgrai - d 400 to thereby 

gere e ~ ~ nding to bit p 

rieos, and s ;bd taff, and gener- 

ates agroove/iand modulator $|gnaf 326 In synchronism 
with the sync - c The synchro- 

nous detect circuit 33 - gnais to detec 
the p lasss of the comj tc >avef s of each bit by 
performing eg c cults 2 33 2b c 

210, 216, 217,312,313, 314, and 315 using binary sig- 
nals 205, 206, 207, 218, 21 S, and 220 converted from 
oetpu so - s, r - 12, 43. The syn 

chronous segment detection circuit 333 associates the 
outputs of the AMD circuits 312.313, 314, and 31 5 with 
k> cs i ; x t A'-* " t"> - i tt ttx e 
suits to memories 327, 328, 329 and 330. The memories 
327, 328, 323 and 330 store the phases of the pairs 

m s, such as 2.70, and the 

of tne pass 1402 on tne tend tracks, such as 271 , and 
reads out the preceding phase when data of the next 
pair on the same track Is demodulated, 
100991 The detailed structure of the memories 327 to 
330 will be described with reference to the memory 327 
as an examr < e< -tpu* of th i 

AND circuit 312 into tire flip-flop circuits 341 and 343 
respectively at i! . 3 ngedc fthi jovc land mod- 
ulator signs! 326 and at the leading edge of the Inverted 
signal of the groove/land modulator signal 328, end 
sends out the output as it is selected by the selector 34-2 
according to the polarity of tire groove/land demodulator 
signal 326, The output of the memories 327, 328. 329, 
and 330 is used as a phase command signal 320 to se- 
lect signals of correct phases by controlling the selector 
428 to produce reference signals 420. 421 of correct 
phases, 

[0100] Descripi on w:!i be mode of the method of re- 

t r 1 <- , t , 

tare f 

■he present invention. 

i01Cij In the preceding embodiment, data on both 
borders 14, 15 of each track, such as 270 is recorded 
and reproduced as data m a pair 1402 for every bit. In 
the fifth embodiment of the present invention, data on 
the borders 14 5 0 act ' 3 is independ- 

ently modu lated and recorded. To be more specific, data 
for a ci en the ' e e c nee bords 14 of a 
track 270, for example, is recotdeo by a phase differ- 
ence with respect to the wobbling waveform of data at 
hs preceding bit The pha f m live 

pieces of data should be decided as a rule in advance 
as shown in Fig. 17A.'7he role in Fig. 17Ais as follows: 
Wnen data at the next bit is "0* on a certain border 14, 
or 1 5 regardless of whether data at the preceding bit is 
"0" 0 - % ame phase as 

to the wobbling waveform at the preceding bit should be 
set arc when ca a a the -e v t t 1 3 1 s *a 
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waveform of a phase leading by ji on the phase of the 
wobbling waveform at ths preceding bit should be set. 
When eata is represented with a phase difference or a 
ord« 14 fitisctes which 
of outputs of the synchronous detectors 42, 43 is data 
or; the inner Circumference side border of a track, such 
as 2 - f outputs sdafe in he outer ircurr 

fererice s:ds border, then separate herns of data which 
correspond to the synchronous detectors 42, 43 can be 
detected even though the phases of the reference sig- 
nals 420, 421 are 1 SO degrees out of phase with each 
other. 

[01D2J Mote that the SYMC segments having the 
same wobbling waveform on the inner and outer circum- 
fe nee side fcsord h ds alsc 

irt this fifth embodiment 

[0103] fo order to decide which of the synchronous 

42, 43 outputs data on e in it c cu t k 
anee side of the track and which of those detectors 42, 
43 outputs data on the outer circumference side of the 
track, it is only necessary to use the methods of sync 
detection ana phase decision or the reference signals 
described with reference to Figs. i 1 and 12. in other 
wo ds since J - o reform -mho 

SYNC segment has already been decreed, and depend- 
ing on whether the location of tee beam spot 1 is on a 
i " ' r - rack c outputs 

of the synchronous defectors 42, 43 is detected when 
the phases of the reference signals «20, 421 are zero. 
Therefore, by selecting ihe polarity of the level of output 
of tire synchronous detectors 42, 43, the phases of the 
reference .signals 420, 421 can bs decided correctly. 
[0124] in the fifth embodiment in Fig. 17, instead of 
< a - r s> mhroneus 
segment 140 p data for synchronization may be record- 
ed at fixed t )ord r -"d 15. For example, 
as shown in Fig. ISA. two synchronous bits 1811 are 
secured in fixed periods, in which data "Of is recorded, 
for example a ose two bits s orsyn h 
nization purpose 3y flea arrangement, the sync bits ■ 
1811 can be detected regardless of the state of phase 
by the sarr ids pie as In the snbed riant 
in Fig. 1 7, The frequency of the timing signal for detect- 
J i-- bits 181 y be , ate a re 
producing clock signal or a recording clock signal. When ■ 

where output of the synchronous detector 42 or 43 is 
zero is detect- c svefd on ootors so that 

the uncertainty oi the phases of the reference => o v „ 
420, 421 is reduced by half In other words, it is known i 
which side ths track the synchronous defectors 42, us 
correspond to, the inner circumference side or ihe outer 
inference side. Also In ths fth embed men in Fig 
1 7, as shown m Rg. 1 88, tike in ths case of ihe synchro- 
nous segment mhOI j iseranp, bit 1S1S of a predator- '■ 
mined phase at fixed intervals ut data, a reproducing 
clock signet or a recording clock signal can be generated 
from a signal of this bit 1 8 ■ 2. In addition, timing by which 



to correctly set the phases of the reference signals 420, 
421 is increased, so that recovery from loss of synchro- 
s' • - sieved y, th« v e n h 
bHHy. 
01C3 

Pediment of the present invention. 
[01 OS] in this ? method ? detecting a 

rack shift slg . r ttiseussed 

[S107] When the reproducing beam spot goes across 
? a track output c - _ elector 38 show; - 

Fig. 20, which has a similar circuit structure as in Fig. 
5A is represent ft t gnat 621 j Pig. 21 having a 
wobbling frequenc 

mr. rsed on the traci e) At this 

> time, as ths center of the beam en the two-piece detec- 
*oi ^ 5 ' F -j PA c ^v.\;rof the two 

piece detec 3-3 512 of Fig, 

hhi\ ' dhczn, v acts m 

•signal shifts from the cantor of the track, such as 270. 

' Only the y cy component s - a . 

from the signai 521 by the band filter 39, then signals 
522 and 523 are obtained as outputs of the synchronous 
detectors 42, 43. Specifically, the wobbling frequency 
component corresponding to the phase of ihe waveform 

•' st the inner circumference side border 14 of the groove 
track 270, for example, has a large absolute amplitude 
on the inner circumference side of the groove track, 
such- .as 270, and the absolute values of the outputs are 
greatest on the inner circumference side border 1 4 and 

1 smallest on the outer circumference side 15 of the 
groove track, such as 270. Ths wobbling frequency 
component corresponding to the phase of the outer cir- 
cumference side border of the groove track, such as 
270, has a large abr e; : ercircum 
ferenea side of the groove track, such as 270, and the 
absolute values of the outputs are greatest on the outer 
circumference side border 15 and smallest on the inner 
circumference side border 1 4 of ihe track, such as 270. 
■$108] Therefore, when those absolute values are 
captured by the absolute value detectors 401 , 402 of 
rig, 20, the signals 524, 525 are detected as the beam 
spot moves. When a n\ <o 

is acquired by the different rc 10; ack shift 
gnai 526 jy t sing ih s 

signal for tracking control, tracking control can be per- 
formed with high accuracy. 

fOIOSJ Also, by using this signal, a track shift signal 
a I ^se c vm mrrrs, „ ^^ov 

v - oneni extracted from thu e 521b - . d 
by the differential circuit 407 to generate a track shift 
signal which Includes only an offset component. There- 
after, gam of the signal 526 Is corrected by the gain cor- 
rection circuit 404, and signals are added by the adder 
405 with their polarities matched, to thereby correct the 
offset component. As the offset correction method, a 
wail-known method may be adopted. The track shift %• 
ai after thee ess has k 

, 5t p . , 
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land and groove tracks using the tracking polarity 
switching circuit 130, and sent to the tracking control cir- 
cuit 132. 

[01 10] As has been described, in the optical disk 4 ac- 
cording to each of the above-mentioned embodiments, s 
■he inner and outer circumference s do r -orders 14. 15 
of each traci< h as - 3 with <j fs em 
phases to r« ess information 

13 on the inner and outer circumference side borders 

14 '-5 The ■ n spot to 
i da r g ep n d?n and 

the s ot ^ ve -v. rm cch 5 ces 

of the track frcrn which data is to be read, the track can 
be identified by address information which has deer; 
read out. Accordingly, even If the track width is about i$ 
one-half of the diameter of the bean spot 1, she track 
car be i den c tlon Also in 

recording, the track can be identified correct iy to record 
information marks 074. 

[011t] With the optica; disk 4 in those embodiments so 
of the present invention, even in the area whore address 
infoimation 13 has been recorded by wobbling of the 
borders 14, 1 5 of the track, such as 270, and the borders 
14,15 of the track £70. for example, have wobbling 
waveforms, user data or the like can be recorded by us- ** 
ing Information marks £74, For this reason, it ft not nec- 
essary to provide areas dedicated to recording of ad- 
dress information 13 on the optical disk 4, Therefore, 
Since it it not necessary to use, for example, the VFO 
unit for use when reading address information 13. the ao 
user data recording efficiency can be improved conv 
ntuki 1 j lit ess info Tna 

ed In the conventional preformatted header. 
[011 23 Furthermore, in the embodiment shown in Pig, 
1 1 , for example, a ctook signed can be generated frail" 55 
the wobbling waveform on the track, such as 270, so 
that -the sync area 1 2 is not required, thus making it pos- 
sible to improve the recording efficiency of user data. 
[0113] Description will be made 0? the user data re- 
cording efficiency of the opt scat dis % 1 »is embod 40 
merit by comparing with the prior an. in this embodi- 
ment, address information 13 is recorded on borders on 
both sides of a track, and therefore it is not necessary 
o sec 0 j on he track t v m e re t ng ad- 

dress informs D} 2 itiona SO 4$ 

format in Fig. ad. Since the address information {ID} 
segment 259 is not required, those segments arranged 
to read tne • . ■ < such as 

the VFO * mr a do' mjo- > -s v \ 25? 

& s ary The so 
; m 01 r> _ - vC^i. irccs-s 

sary because the same function is performed by the 
sync area 12, SYNC segment, or the sync segment 
1401 m this embodiment, Further, in this embodiment, 
a epro m x c >c 90a ;an be gene i eo from ne 55 
sync area 12 or the wobbling waveforms of the track, 
and therefore the VFO segment £62 ana the RESYNC 
segment 268 in Fig, 55 become unnecessary. The clock 
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generated from a slgnaf from the sync area 12 may be 
used as a race r . 3 A ore, even when 

a variation occurs In the rotating speed of the optical 
disk rotating motor, information marks can be recorded 
at a fixed freeze :ys ' • - no cooom.es un- 
necessary, 

[S114J Aecom lis t in this embod- 

iment, out of the conventional format In Fig, 25, 53 bytes 
of the it 250 6^ ov at c ! the VFO 

- - 3 xmt 255 

and 73 bytes of the RE Z s 1 soome m 

necessary. As a mac * f t 3 ?g etfic -"nay 0! 
user daia Is 1014/1219 bytes, namely 84 %,. More that 
In the conventional ISO format In Fig. 25, the data re- 
cording efficiency of user data is 1024/1410., namely 
72.6%.. 

pitS] in the third embodiment in Fig, 1 1 , since a re- 
cording oiook signal Is generated from the wobbling 
waveform, the sync area 1 2 Is not required, and thus the 
data recording r n proved. 

[01 1 8] Therefore, according to the present invention, 
the user tfa r t h sk 4 

can be increased to at least SO % so that the data re- 
cord ing efficiency can be raised to art extremely high 
efficiency. 

101171 As is dear from the foregoing description, ac- 
cording to the present invention, there is provided an 
information recording medium with an improved track 

tensity, whic s r > c m a o 

vance so that information can be recorded or repro- 
y in e jrding or repro - 
ing data. A in if r 1 c iducing m« hm 

^ , 0 v " 1 a = >m k ; "05 e of 

reproducing information from the information recording 
medium according to the present Invention are provid- 
ed. Moreover, s ■ >, .-_ ■ md a track form- 
ing apparatus can be provide 

jOHSJ Thus the present Invention may provide a 
structure as In any of the following clauses. 

1 An information rec n iui 

& substrate: 

a plurality of tracks formed on said substrate, 
said plurality of tracks Including a plurality of 
groove tracks consisting of a plurality of 
groove 5 f 1 ' . d apart by a 

axed space, and a plurality of land tracks 
pec - trees betwear tdja. n gr ove 
tracks, 

wherein said grooves are so formed as to rep- 
resent infer ibbimg waveio or < * 
borders v* < 
and said land tracks in a shape which wobbles 
said borders, wherein the period of the wob- 
5 - < ' 1 ' - - 1 ' v = ' 'as for 
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each border and wherein the phases of the 
tid t c ) sud 
that the waveforms of the opposing portions of 
• . i men! borders facing each other across 
each sain' track are out of phase with each other s 
e-ience 

2. nforr J -.^ordft^g to 
clause 1 whe ~*jrsstjch 
tha- information marks are formed in the areas be- io 
twsen said borders. 

3. An information recording medium according to 
clause i.wherein information represented by the 

3id jC'-vs no v des n c r« 
mation indicating the locations of said oordere on 
said substrate, 

4. An information recording medium according to 
clause " , wherein said borders are partitioned into 20 
segments of a predetermined length in trie direction 

of said track > ■-■ 5 - be ' .--id wobbfmg 
waveform is constant within each said segment, 
and wheretn the phases in said segments are de- 
termined to be either one of two predetermined 2S 
kinds of phases. 

5 An irsformcition recording medium according to 

1 . wherein Sciid p: ten? 
snee is 90 degrees. so 

8, An information recording medium according to 
ciause 4. wherein said two kinds of phases are 1 SO 
degrees out of phase with each other. 

7. An information recording medium according to 
ciause 4. wherein on each said border, information 

waveform w r d jv c said two 

kinds of phases correspond to two kinds of inf orma- *o 



8. An ififorn 1 n 
ciause 4. wherein en each said border, information 

is represented by me phase differences between 45 
- see -mm s 

9. An information recording medium according to 
ciause 8, wherein on said border two kinds of infor- 
mation are represented by tire presence or absence so 
ofthoonafcOL en* <.e, - >v, host s ;w«ve 
forms of said adjacent segments. 

10. An infonrration recording medium according to 
ciause 4. wherein sardsegmeotsofsaidtaorders are 55 
formed seen fhaf the adjacent segments of said -bor- 
ders, which are side by side in the direction of said 
track, face each other across the track, and wherein 



the segn 1 nng s - - >a aek torn 
a pair, and information of said segments in said pair 
is represented by a phase difference between a 
composite waveform including the superposed 
wobbling waveforms of the opposite segments of 
the pair and 

cent pair on the same track. 

11. An inf om cording to 
e , se 1 i v j ronce of said 
cc pesii-e wa> n ms one 

kinds of phase differences, and wherein said four 
■sds of ph d to four kinds 

m - , - ' r 

of the respective segments in the pair. 

12. An information recording medium according to 
ciause 10, wherein on saci track, a pair of said seg- 
ments of v - - , i<d groove 
track and a pair of said segments of the borders 
across said i.and track are arranged alternately. 

13. An information recording medium according to 
ciause 1 , wherein on said track, sync areas for gen- 
erating a S) i eo at a pn 
determined interval and wherein in each said sync 
area, marks of a predetermined shape are formed. 

14 An information recording medium according to 
clause 13, wherein said marks are formed by wob- 
bling said borders along the track with fixed period, 
amplitude and phase, 

15. An information recording medium according to 
clause 1 . wherein on said border, synchronous por- 
tions for gene - signal are ar 
ranged at a predefem \ isreln s; d 
synchronous portions are formed by wobbling said 
be ders u wher 
said tracks are of a structure such tha; information 
marks can be formed in the areas between said bor- 
ders aise in sate synchronous portions. 

18. An information recording medium according to 
ciause IS. whe ' - - >'- hrono s 

portion is the same as the length of said segment. 

17. An information recc - 1 jccording to 

oia~s<= a ; - ■ - s 

resented at a pred steam i nee intervals with said 
wobbling wavefom" on said borders to generate a 
synchronous signal. 

15 A nfom appari scompris 

ing: 

a rotating portion to . rotate an information re- 
cording medium on which information has been 



IS 



EP11S0 283 A2 38 



3? 

recorded by wobbling said borders on doth 
b'^^o * so phases 
a beam irradiating portion for irradiating a beam 
spot on said track of said information recording 
medium; $ 
a phot let€ c o bca n 

of sfifd beam spot from sate information record- 
is^ medium; 

detection means for detecting a composite 

jform mo > ns on said bo ciets 10 

on both sides rrs sh e intensity 

of said 

photodetector, reference signal generating 
means for generating two reference signals „ 
epeefiveiy synchronised with the phases of the >'5 
. ,r 1 ; n - 0 

f flor, i« - eans -or separate 

reproducing information of the wobbling wave- 
form of said borders on both sides by multiply- 
ing said composite waveform by said two refer- »r 
once signals respectively. 

IS. An information reproducing apparatus accord- 
tg to clause 18, wherein s j t torsepa 

rarely receives said reflected bearo as two beams: 35 
a beam from on<t > m 

other border side,, and wherein said detection 
means includes difference detecting means for ob- 
taining a difference of toe intensity of two beams 
detected by said photodetector. and frequency so- so 
iediiig; means for detecting a composite waveform 
by extracting a signal of a frequency of said com- 
posite waveform from output of said difference de- 
fecting means. 

, q A i rk ' - , a>. N e 

ing to clause 1 8. wherein said reference signal gen - 
eratinc means c cerates two signals »0 degree 
out of phase with each other as said two reference 
signals. <w 

21. An nformatfc • . iraies accord 
Ing to i lause 19, where j means t 
c ude 5 'rack s c r v 

Ing a signal of the frequency of said composite 4$ 
waveform from output of said difference detecting 
means in order to obtain a track shift signal repre- 
senting a displacement of said beam spot from the 
center of said track. 

50 

22. An informs g ; s according 
to ciaoso 21, fertner comprising tracking control 
means for controlling the location of said beam ir- 
radiating portion by using said track shift signal to 
position said beam spot to roe center of said track, ss 

22. An information reproducing apparatus accord- 
ing to clause 18, furthsreonripn'stngsyrichronoiisar- 



ea detecting mean* f ; 
as provider at a prods 

track of sa=d information medium from output of said 
photodetector. and cioc >r generating n arts 
for generating a clock signal by dividing the frequen- 
cy of output of said sync area detecting means, 
wherein s ate e&ns 

56 \ ares ; signals fron said clock 

signals. 

An into n atus oco o 

ing to ca s 

mark recording means for recording information 
marks forms ropert e g 

o - " i o m r j _ „ c 
modulating the inis - pc o s iid 

beanr eradiating means, wherein said information 
•Dark record ans modulates s*d beam sp< 
in step with said clock signal. 

25 An information reproducing apparatus accord- 
ing to clause 18, further comprising clock signal 
generating means for generating a clock signal from 
a composite waveform detected by said defection 
means, wherein said clock signal generating means 
includes zero cross point detecting means which 
detects a point where output of said composite 
waveform is trero, and outputs a signal representing 
the timing of that point, and frequency divider 
s ating clock sign dividing 

ihe frequency of output of said zero cross point de- 
fecting means, 

26. An information reproducing apparatus accord- 
ing to clause 25, whereto said reference signal gen- 
erating means generates said reference signals 
from said clock signal. 

27. A infer st I on re pro , s accord 
ing to clause 25, further comprising information 
mark recording means for recording information 
marks formed as changes in optical property along 

c ack o ledlum by 

Tsodufat )otfromst ft 

beam irradiating means, wherein said information 
mark recording means s 1 earn spot 

in step with said clock signal. 

28. An inforr io , rates ccmpris 

ing: 

3 rota ' , er - ^-tiaton re- 

ding medium on » 

coo v ed by h >bl 1 i - s or both 
sides of a track with different phases; 
a beam irradiating portion for irradiating a beam 
spot on said track of said information recording 
medium: 
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a photodeiector for receiving a reflected beam 
of said beam spoitmm said information record- 
ing medium; 

detection means for detecting a composite, 
waveform i ' sid borders s 

on both sides from the received beam intensity 
of said photodetector: 

phase change detecting means for detecting 
changes in the phase of wobbiing waveforms 
y he bo - pos w 

information j ' « means for reproducing 
information corresponding to detection result of 
said phase change detecting means by using 
a predetermined relation between phase 
changes and information. 

29. An Inforn ; a- usee Tip ; 
log: 

;?<? 

a rotating portion for rotating an information re- 

g - ec ^ nwP - i c ' * a rv,vt 
recorded by wobbling said borders on both 
sides of a track wkh different phases: 
a beam Irradiating portion for irraeiating a beam 2S 

-C )-0 i ! 

medium; 

a photodetector for receiving a reflected beam 
of said beam spot from said nlofwation record- 
ing medium;- so 
detection means for detecting a composite 
wavefomr ;kidmgwavt >rms on said borders 
m intensity 

of said photodetector; 

phase change detecting means for detecting as 
changes in the phase of wobbling waveforms 
on the borders on boti . said compos- 

ite waveform; and 

"'on m; c 1 J j - producing 

i < ssu o 

%| - ne 501 

ders, on both sloes by using a predetermined 
relation e anges and Ir jrma 

ton. 

30. An ififonnatioi r J ng af accc 
r tj v - se 13 it c rtp si k iftsic 

representing a displacement of said beam spot from 

wave- so 

orm jfected I , - means 

31. An exposure system for an original disk for an 
information -recording medium, comprising- 

55 

a rotating device for driving an original disk; 
a beam irradiating port ion for irradiating a beam 
spot lor: exposure on said engine! disk:; 



a scanning means which performs exposure to 
light in the shape of trie track by scanning said 
beam spot in a radial direction of said original 
disk; and 

control mea; for centre 5 * dth of scan - 
ning by said scanning means; 
v m ? - n; n, : ois sa'-b sea 

ning means so that the borders on both sides 
of said track i - - mm 

a predetermined phase difference, 

32, An informatic n cc is, is 3 3 
a track In which iand sections and groove sect-ions 
a -s alternate ' n i ?< err in a direc 
tier? of said track of said land and groove sections 
a i'obt - ? ng control in 

said control information, corresponding to at least 
SO % of information which can be recorded in a re- 
cordable area, can be recorded. 

33. An information recording medium consisting of 
a track in which land sections and groove sections 
are alternately formed and data are recorded sn 

ok unit, whr 5-iors of £ Jid 

track of said land and groove sections are wobbiing.. 
and whr I '■mat on by 

said wobbii ng, data other than said control informa- 
tion, corresponding to at least 80 % of a capacity of 
said block, can be recorded. 



Ciasms 

1. An nfomi icompnstng 

- - on record- 

ing medium en which information has been re- 
corded by wobbling s a 
of a track with different phrases; 
an optical head for Irradiating a beam spot on 
said track of said information recording medi- 

a pbotodotoctor for receiving a reflected beam 
of said beam spot from said information record- 
ing medium; 

a detector fo detecting a co 

idln . storms on s es on both 

Mho received boa me 0? 1 
photodetector- 

a phase change detemorfor detecting ■char-gas 
nthe phase of t , - on the be 

ders of both sides from said composite wave- 
form; and 

information reproducing means for reproducing 
information corresponding to def ection result of 
said phase c or by using a p ede 

termirsed relation between the phase cbaoges 
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and information. 

An information rsproducirig apparatus comprising: 

ng motor fo ~ at on rc- -5: 

nediumort wh oh informal on has been 
recorded by wobbling said borders cn botn 
sides of a trac wit . - nt phrases, 

; I , * C Q i b38 Spot Dr 

said track ' \q meav »P 

a photodetecfor for receiving a reriectsd beam 
of oaks oearn soot from sa^d information record- 
ing medium; 

doto* waveform 
including waveforms on rsaid borders on both 

C , - f - K ■. " ' < " .1 
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